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Vertical Bending Rolls. 

We present herewith an engraving of a set 
of vertical bending rolls built by William Sell- 
ers & Co., of Philadelphia, for the Newport 
News Shipbuilding and Dry Dock Company. 
They are fully capable of bending a steel 
plate 10 feet wide, 14 inches thick. 

The rolls are of forged steel, the bending 
roll 18 inches diameter, and the 
two side rolls 15 inches diameter; 
all carried in heavy plate hous- 
ings, and so united as to embody 
great strength, and at the same 
time leave the front of the ma- 
chine unobstructed for the free 
curvature of the plate. All 
three rolls are driven by a pair 


of independent reversing en- 
gines. The bending roll is the 


principal driving roll, and the 
side rolls are adjustable to and 
from the bending roll by another 
pair of independent engines con- 
trolled by convenient levers, and 
so arranged that the two ends of 
the rolls may be adjusted to- 
vether or independently in either 
direction. The driving wheels at 
the bottom of the side rolls are 
of cast steel, very heavy and 
strong, while the bending roll 
carries at its upper end a large 
spur in 


gear wheel over 5 feet 


diameter, and about 4 inches 
pitch by 11 inches face, driven 
by a steel pinion with ample 
bearings on both sides. The 
bending roll with its upper 


bearing and driving wheel can 
be withdrawn by an overhead 
crane for the removal of flues. 
All of the carried 
cast-iron bearings. 


rolls are in 

The machine bears evidence of 
much careful study, and differs 
from the usual type of such ma- 
chines in a number of important 
features, 

The usual plan of driving by 
gearing the side rolls only in a 
three roll machine, leaving the 
middle roll to be carried by the 
plate, has been abandoned, and 
in this machine all three rolls are 
driven positively by gearing so 
powerful as to greatly increase 
the capacity of the machine, and 
reduce the number of 
necessary to bend a heavy plate. 
Hitherto the problem of driving 
all the rolls at the same periph 
eral 


passes 


speed has been embar- 
rassed by the calendering action 
developed in the passage of a 
curved plate. To avoid this 
action, and at the same time re- 
lieve the driving gear of unneces- 
sary strain, there is provided in 
the train of gearing for the side rolls, a 
positive clutch with sufficient lost motion to 


allow forthe maximum effect of calender- 


ing. The work of driving the plate through 
the rolls is thus thrown altogether or 


chiefly on the large and powerful gearing, 
which drives the middle roll, and although 
the pinions on the side rolls are thus re- 
lieved entirely, or in part, of the work of 
driving, they are always in readiness to 
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assist, should the friction of the middle roll 


on the plate be insufficient to carry it 
through. 


It will be seen that the rolls are carried 
in steel plate housings united by four cast 
iron columns, which arrangement, whilst 
embodying ample strength, leaves the entire 
front of the 
free curvature thus 


the machine unobstructed to 
of the plate, and 
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The Evolution of a Drafting-room. 
By WALTER B. Snow. 


The successful man is by no means sim- 
ply the man of original ideas, but the man 


who understandingly incorporates with 
those ideas the ideas and experiences of 
others. The man who never reads, who 
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avoids another serious defect in vertical roll- 


ing machines as heretofore built. Contrary 


tothe usual practice, the side rolls are made | 


adjustable in the housings instead of the 
middle roll. This departure enables the prin- 
cipal train of gearing for the middle roll to 
be arranged in a more substantial manner, 
while the side rolls, which have comparatively 
little to do, can be adjusted for bending 
straight or in wind. 





never asks questions, who never looks into 
the world about him to see what others are 
doing, will soon find himself belonging to 
an age that is past, no matter how great his 
natural genius. 

It may be, then, that the experience of 


one concern in the development and organi- | 


zation of its drafting-room system may 
prove of benefit to others who are struggling 


with a solution of the same matter. 
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Eight years ago, in the drafting-room of 
the aforesaid concern, the conditions were 
these: The work was in the hands of two 
men, one old and experienced in the school 
of our fathers, but growing feeble day by 
day; the other just taken from the pattern 
shop to help out in the drafting-room. 

As monuments to the zeal of previous but 
departed there 
various lots of drawings: 

First. A splendid set of inked 
paper drawings and tracings of 
They 
were carefully drawn, accurate- 


draftsmen, existed these 


a certain line of engines. 


ly dimensioned, and numbered 
consecutively, thus, 16—1, 16—2, 
ete. The number 16 indicated 


the drawer; for some unknown 
reason thus chosen, although it 
might as well have been 10 or 12. 
But the drawings were not all of 
a size, although fully two-thirds 
of them approached very nearly 
to standard, Various 


a certain 


blue prints of these drawings 
with soda corrections innumer 
able were to be found. The 


practically standard size draw- 
prints 
were filed respectively by them. 


ings, tracings and blue 


selves in portfolios. A consecu 
tive list of these drawings was 
kept ina small book by itself. 
Second. About seventy-five 
heavy tin-covered  pasteboard 
cards, substantially of the same 
size, upon which were mounted 


paper tracings of various en- 
gines. They were well shellaced 
and numbered consecutively, 


and, although they formed ex- 
cellent shop drawings, yet, 
had 


damage 


as 
been 
them 


their originals never 


worked up, to 


was almost irreparable. These, 
When not in use, were kept in 
a drawer in which they did not 
fit, 
whatever was to be found. 
Third. About fifty tracings of 
all sizes of large shafts, connect- 


and no record of them 


ing rod centers, etc., forming a 
of and 
numbered consecutively with the 
letter F prefixed to each number. 
They were all preserved 


set forging drawings, 


in a 
small portfolio, and recorded in 
a small book—separate from the 
first. 
Fourth. 
ing drawings, but in the shape 
of pen and ink sketches on note 
size paper. Each had been 
copied in a letter book, but had 
never been indexed. They were 
preserved in a large envelope. 


A similar set of forg 


> a 
ans’ 6 
Fifth and last came the depart- 


ment ‘‘ Legion.” Innumerable 
drawings of all conceivable sizes, 
shapes, colors, materials and qualities, with- 
out numbers, seldom having dates, and often 
lacking definite titles. To their sacred use 
was devoted a case of drawers about four 


feet wide by seven feet long; even with 
such a size, some drawings had to be 
folded. Certain sets of paper drawings 


well shellaced and preserved had been col- 
lected into groups, punched and eyeletted, 
itied together with shoe-strings, and thus 
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The adoption of this additioral size also | 
facilitated the systematizing work which 
was undertaken. All the old drawings, now 
numbered, but of various sizes, were either 
folded or trimmed to one of the two stand- | 
ard sizes. Those made 24x36 inches were 
all designated by C prefixed to the previous 
Thus 6—37 became C 6—37. The 
necessary cases of drawers were provided 
for these drawings, each drawer being one 
inch larger in each dimension than the draw- 
ings it contained. The drawers were two 
inches in depth, and provided at the back 
with 3-inch horizontal strips forming tops to 


formed into the most inconvenient and un- 
wieldy books of drawings. Tied in the 
same bunch would be drawings three feet 
by five feet, and four inches by six inches. 
A feature of this age and department was 
the substitution of the word ‘“‘ new” for any 
further indication of the date of a drawing. 
It consequently was nothing surprising to| 
find four or five drawings titled in this man- | 
ner, ‘‘ New valve for 8x12 upright engine,” | 
although more likely the word ‘‘ upright” 
would be omitted, still further confusing the 
No claim was ever made for origi- 





| number. 


matter, 
nality in this manner of designating the 
As might be expected, there 


age 


of drawings. the drawers, and serving to prevent the roll- 
was no list whatever of these drawings. 
point of fact, many of them, left in pencil, | 
had been simply studies, and from them later | 


Many original | 


| 
| 
| 
| 
| 


In} ing up and catching of the drawers at the 
back. 
used, and each drawer designated by the 


Handles with spaces for labels were 





drawings it contained; thus 6—51 to 100, 
being fifty 
size drawings 


drawings had been made. 
drawings were in the shop, mounted on|the regular holding capacity 
Of course, the C 
were now separated from the small standard 
size drawings, all 
avoided by having the numbers in the record 
prefixed with the letter C, the same as the 
drawing. 

It may seem strange that no designating 
letter should have been selected for the 
18x26-inch drawings. In the first place, they | 
were sO numerous as to make such a pro- 
ceeding the cause of much work, but further- 
more their designation in this manner would 
in no way have simplified matters or made 
it easier to find them. Naturally, had the! 
two sizes both been chosen at the 


massive boards, or tracings had been made, | drawings 
and possibly shellaced and mounted in the 
same manner. Blue prints were but little | inconvenience being | 
in use at the time. 

Such was the condition it 
sented to the writer upon his first introduc- 
tion. Naturally, immediate action in such 
4 matter was impossible, Time re- 
quired to become acquainted with the draw- 
ings and the work, in order to judge of the 
best methods of future procedure, and to 
carefully cull out the useless drawings. As 
the large drawings were so numerous as to 
preclude any possibility of having them all 
reduced to standard sizes, and as there was 
only a distant hope of a card index, it was 
deemed best to classify, to some extent, the 
Accordingly 


as was pre- 


was 


same time, and before any draw- 
ings had been made and number- 
ed, each size would have had a 
prefix letter. 

The transition from 
bersome and huge drawings was 


drawings as they were found. 
separate drawers were set apart for such 
divisions as upright engines, cylinders up ; the cum- 
upright engines, cylinders down ; horizon- 
tal engines up to ten inch diameter ; hori- 
zontal engines above ten inch diameter, 
At the same time a con- 


a pleasure indeed. There was no longer the 
turning over and over of the large drawings 
All ina 
drawer were all of a size, and numerically 
and compactly arranged. 

But with their rapidly increasing number, 


fans, heaters, ete. in the search for the small ones. 
secutive or chronological list was started. 
In all the classification, this one thought 
was kept in mind, that when a card index 
was finally completed, it would make no 
real difference in what certain 
drawing might be, as it would be found 
with equal facility by the index, but until 
the index was completed, the classification 
would in 
readily locating the drawings. There con- 


‘ 
« 


it became more difticult by the chronologi- 
drawer a cal records to find the desired drawings. The 
long-looked-for opportunity at last came 
for at least starting a card index. Work 
was really slack enough to allow of time and 
thought being put into the matter. Cards 
3x5 inches were chosen, ruled horizontally, 


be of considerable advantage 
sequently arose a serves of drawer numbers, 
whereas, if been previous 
drawings in existence, they might all have 
been filed consecutively. 

All new drawings were now made in pen 
cil on paper, carefully dimensioned, and 


and with a single vertical line at the right, 


there bad no to separate the drawing number from the 


The most important 
classes of drawings were first indexed, one 


rest of the inscription. 
drawer at atime. A check on the cards was 
kept by placing small es at the beginning 
of the title in the record book, to indicate 
that cards had been made out, each ¢ repre- 
senting a card, for some drawings comprised 
the separate details of several pieces. To 
further indicate under what heads or letters | 
these were indexed, a double dot was placed 
in the book beneath the initial letter of each 
word that formed the leading word upon 
acard. Every card that had been made out 
could thus be readily located, so that cor- 
Whenever a 
’ special party the | 


while still in pencil were traced on tracing 
cloth, and the necessary blue prints made. 
As the original paper drawings have proved 
to be of very little value (generally of the 
most service as a ready means of changing 
for new tracings) the omission of the inking 
has been a matter of decided economy. 

In time, the old and absolutely useless 
drawings of the ‘old were 
stroyed, and those preserved were numbered 


school ”’ de- 


consecutively, independently of size, in their} rections could easily be made. 


respective drawers. The drawing was desig- t 
nated by the drawer number followed by a 


dash, and the consecutive number of the 


drawing was made for 
address of the party, followed by the de- 
scription of the drawing, was entered upon 


drawing in the given drawer. All new]one card, while upon another or others 
working drawings were made of a standard} would be all necessary entries for finding all 
size, 18x26 inches, and filed in the proper|that was represented upon the drawing. 


drawers under the new classification. The growth of this index has been slow, as 
it was necessary not only to keep up with 


the regular work, but also to catch the work 


In this connection was inaugurated a sys- 
tem of records of the engines shipped, with 
the name of the party, number of order and 


of years gone by. However, every new 
of engine, and a complete list of all draw-| addition only made its usefulness and 


At the 
end of eight years, when orders are begin 


ings required in its construction. economy so apparent that it gave renewed 
encouragement to complete the index. As 
it now stands it is authority upon all sub- | 
jects relating to the drawing-room, 

One instance may be given as illustrative 
of its utility. Many sizes of hot air flue 
dampers have been required in the introduc- 
tion of some of the work done by the house 
with which this drafting room is connected, 
and the question is often asked, Have we 
As all the 
dampers are indexed together in the order 
of their size, it requires but a few seconds to 
answer the question decisively. The writer 


ning to come in for repairs, this record is 
proving itself of almost untold value, as by 
its aid orders for single parts can be im- 
mediately and accurately filled. 

In course of time it was found that greater 
economy and clearness would result, if cer- 
tain drawings could be made larger than the 
standard 18x26-inch sheet. Accordingly the 
additional size of 24x36 inches was chosen, 
and all drawings of this size were designated 
by the prefix letter C, as it left the letter B 
for the designation of a possible intermedi- 


such and such a size damper ? 





ate size between 18x26 inches and 24x36/ knows by experience about how long it used 
inches. to take before these drawings were indexed. ! 








| treated as desired, and given a new number, 
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This is only illustrative ; the same thing oc- the work, so that, instead of having several 
curs in a hundred cases. If ever there was | jobs differ by just so little that a separate 
a labor-saving device, it is the card index. | drawing is required for each, that they shall 

System in this line begot system in others. | agree and be finer by a single standard draw- 


The work is now more discreetly assigned to | ing. 
the different draftsmen; that is, the particu- | As a result of the standard sizes of draw- 


lar qualifications of each are considered, and, | ings, great economy results on the materials 


so far as possible, only certain classes of used. The 18x26 stock cuts two sheets, 
work are given to certain men. In this way | and the 24x36 cuts one sheet wide from 


each becomes to a certain extent an expert 
or specialist in his particular line, and expe- 
rience has shown that regular work can be 
turned out much more rapidly and correctly 
by this division of labor. Cheaper help for 
tracing is employed, and the more expensive 
men employed only on laying out or finish- 
ing up and dimensioning. | 

All drawings now pass through the hands | 
of the chief draftsman before being blue | 
printed, and the blue printing is placed en- 
tirely in the hands of a young man who 
makes prints only on written orders, and 


paper, tracing cloth or blue print paper 36 
inches wide. There are no scraps‘ of odd 
sizes to be used up in the spirit of economy. 

The blue print paper is kept ina rollin a 
box having a narrow slit through which the 
paper is drawn, and cut off the exact lengths 
by a sliding knife. Tracing cloth is cut up 
by the roll in the same manner, a single per- 
son cutting up several weeks’ supply in a 
remarkably short time. Standard size paste- 
board rolls are bought and used for mailing, 
and in fact, at every turn, the economy of 
standard sizes is evident. 

No progressive man can ever feel that the 
end is reached, and that there is no further 
opportunity for systematizing ; but while 
there is still room for improvement in this 
drafting-room, yet, when its present condi- 
tion is compared with its past, the end really 
seems almost within reach. 

—_-—__ 
Surface Gauge. 


keeps a record of the disposition made of 
them. 

The drawings received from outside par- 
ties are numbered, filed and indexed under 
the main title, ADDRESSES, DRAWINGS 
RECEIVED. For the engine department care- 
ful erection drawings are made of all en- 
gines, and upon each of these drawings is 
placed a list of all the drawings of the sepa- 
rate parts required to make up the complete 
whole. There is thus placed in the hands 
of the machinist a special index of all the 


The engraving presented on this page rep- 
resents the effort of a machinist to produce 
a surface gauge different from others—a task 
of no small magnitude when the vast num- 
ber of different gauges now on the market is 
considered. 

The gauge consists of the usual base, from 
which rises a stem in the ordinary manner, 
and to this stem is fitted a sleeve, which can 
be adjusted to any desired height, and 
clamped by of the thumb-screw 
shown near the bottom. At the top of this 
sleeve is a socket, in which a ball is placed, 


means 


into which the sciiber or pointer is tapped, 
and this ball can be clamped in position by 
means of the knurled screw at the back, a 
loose disk being interposed between the ball 
and the end of the screw. When changing 
from a height gauge to a scribing gauge it 
is necessary to remove the bent point and 
screw in the pointed one. It is made by 
W. H. Ermentrout, Reading, Pa. 


—- 
———— In connection with the report of the 
Rapid Transit Commission, it has been 


claimed in some quarters that no electric 
motor has yet been devised that will draw 
trains at the necessary speed (30 miles per 
hour) and that it is doubtful if one 
built to do it. 

This, of course, has roused the electricians, 
and they are strenuously insisting that it 
not only can be done, but that electric 
power is the only power worth considering 
in that work. One electrician has come out 
with a challenge to build such a motor, and 
to forfeit money if it does not do certain 
things, the skeptics to bear the expense of 
the experiments if it does. There 
painful void in all this, however. 
tion is made of net efticiency. 


van be 


SURFACE GAUGE. 


drawings relating to the machine he is build- 
ing or setting up. 

In many cases where slight changes in 
parts have been made, and it becomes neces- 
sary to change the tracings, two or three 
blue prints of the tracing are taken before 
the change is made, and each blue print 
marked ‘‘ For Record.” The tracing is then is one 
No men- 
so that, although having the saine title, it 
may not be confused with the blue prints. 
By means of the record of engines shipped, 
and a list upon the erection drawing, all pos- 
sibility of confusion is avoided, and the 
drawing preserved from a long list of notes 
indicating changes upon engines of certain 
numbers. 


The time may come when electricians will 
do as steam engineers have been doing for 
years, ¢. ¢., guarantee to do certain work on 
a specified consumption of coal; but no 
electrician has yet arrived at that point, so 
far as we know. 





—E 

A recent graduate of a technical school 
expresses the opinion that if all the gradu 
ates saw their way clear to follow the occu 
pation they liked best, at least two-thirds of 
| them would connect themselves in some 
way with matters pertaining to steam en 
gineering. Whether this estimate is correct 
or not, there seems but little reason to doubt 
that there is a fascination in matters relating 
to planning, 


As different engine parts, such as crank- 
pins, links, stuffing-boxes, valve connections, 
etc., have become standardized, they have | 
been collected upon single standard draw- 
ings, and individually designated by letters, 
the entire drawing being numbered as usual. 
Reference on the erection drawing to a par- | 
ticular part, as a crank-pin, for instance, is 
then made in manner: D on 3—178, 
and a long list of engine sizes upon the 
standard drawings is avoided by simply titling 
them, ‘‘ Standard Crank-pins.” Comprehen- 
sive tables giving general dimensions of cer- 
tain pieces, as blower-boxes, have been made, 
so that a glance reveals the nominal size 


this 


constructing and operating 
steam engines, that is likely to attract mor 
than a proper share of technical graduates 
There is probably more danger of over 
crowding in that direction than in any other 
and 








—— — -—ap>e— 
principal dimensions of the box for any It is estimated that the travel between 
given size blower, and vice versa. New York and _ Boston aggregates ove! 


The aim has always been to standardize | 1,000,000 passengers a year. 
_ 
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Discussion of Papers at the Providence | to the workmen. In practice under the | Mr. James McBrive: The remarks this| 


Meeting of Mechanical Engineers. 





In our issue of June 18 we pub 
lished the paper by F. A. Hal8ey on ‘‘ The 
Premium Plan of Paying for Labor.” This 
paper brought out more discussion than any 
other paper presented. As showing current 
thought in this direction, we publish, below, 
a considerable part of this discussion : 

Mr. Joun T. Hawkins: 
to the premium plan. To pay by the day’s 
work or by the hour’s work is a better plan, 
if all will deal fairly... . The plan proposed 
is far below the piece-work plan in value. 
Mr. Halsey follows the plan in detail with 
his figures, and assumes a possible reduc- 
tion of one-half the time in completing the 
required work. Worked out, this comes to 
a time when the manufacturer is getting his 
work thirty-five per cent. cheaper, and the 
workman is making fifty per cent. profit. 
Thus, if we concede to the workman a ¢a- 
pacity upon the premium plan double that 
at piece-work, it would be unfair to the 
consumer. This leads to a monopolistic 
combination of workmen and employers, 
which would result in the starting of rival 
concerns. ... The piece-work system fur 
nishes the only relief. 

Mr. D. F. C. Davis: I have known seve- 
ral instances where the bonus plan was 
adopted, by which a certain amount of time 
was arrived at as being customary for cer- 
tain work, and then cards were given out 
stating that half of the time saved would 
revert to the mechanic and half to the shop; 
and that established what might be con- 
sidered a minimum amount of time that 
-ach job would be likely to require with the 
appliances then in hand. 
are doing this have arrived at what may be 
considered fair piece-work prices, and, after 
using that a little while, have dropped it as 
being too cumbersome, and come down to 
the simple piece-work plan. But by start 
ing out with the bonus plan first, they 
avoided the necessity for such extensive 
cutting, and have gotten at fair piece-work 
prices by the bonus system. ... 

Mr. WitirymM O. WEBBER: I think Mr. 
Davis has rather hit the nail on the head. 
The successful piece-work system is largely 
in making your prices right in the first 
place, and I think that can be easily done by 
au manager who thoroughly understands his 
business. ... We have found in the Erie 
City Iron Works, at Erie, Pennsylvania, 
that treating our men fairly has resulted 
not only to their advantage, but to ours. 


I am opposed 


These shops that 


We have even had men come to us and say 
that the piece-work price for a certain picce 
of work was too much, comparing it with 
different We 
recently had a workman in our works come 
and say paying him certain 
price for planing cylinders, and if we would 
give hima more modern planer, he would 
plane those pieces for twenty per cent. less. 


pieces of a different size. 


we were a 


That was certainly a fair proposition on his 
part, and we immediately took it up. I 
think that the piece-work system is the only 


one that will ever be successful in that 
WAY, a 
Mr. WILLIAM KENT: I regret that Mr. 


Halsey has not given us actual data in his 
paper. Mr. Halsey four 
years ago proposed to me this premium 


some three or 


plan, and I fortunately was then in a_posi- 
tion to put it in practice at once, and it has 
been in use in the shops of the Springer 
Torsion Balance Company now for three 
I 
heartily endorse the plan as admirable in 
I may admit, with one of 
the other speakers, that this plan may re- 
sult finally in the piece-work plan pure and 
simple. Whenever experience has gone so 
far that you cannot improve the method of 
manufacture, 


years, with’satisfaction to both parties. 


every respect. 


and have into a 
rut, then the amount under the 
premium plan will be a certain amount per 
week. You might just as well say that that 
is equal to so much a piece; but as soon as 


you got 


obtained 


there is any chance of improvement. and 
limit of 
their skill or discovery, so long as that is 


men have not reached the utmost 


good incentive 


possible a premium plan is a g 


a = 


| working of this premium plan, we have, 
| say, a small piece of machine work, and we 
| have no previous experience in making it, 
| but we put a boy to work upon it, and find 
|that by his ordinary skill, doing as he is 
| told, he turns out, say one hundred pieces 
|inaday. We tell him that there may be 
| some quicker way of doing that work if he 
can find it out, and we tell him we will 
give him half a cent premium upon every 
piece he makes over one hundred a day. 
Now, we have had the number of pieces 
turned out jump up to three hundred a day, 
and that simply by some little Knack that 
the boy discovered, which he was under no 
obligation to discover, and which he had no 
incentive to make before ; he was not cheat- 
ing his employer by not inventing or dis 
covering that method before, but when we 
gave him an incentive to try and discover 
something, why, he went to work, and he 
succeeded, and added _ fifty per cent. to his 
wages.... 

Mr. FRANK H. BAuLi: [am very glad, in- 
deed, to hear what Mr. 
this subject. I recall—and I presume other 
members here recall—a_ paper that was read 
at the Erie meeting by our ex-president, Mr. 
Towne ; his plan was very similar to the 
metbod which Mr. Halsey proposes, and he 
called it gain-sharing. The difference between 
the two plans was simply this: Inthe plan of 
gain-sharing which Mr. Towne described the 
different departments of the business were 
divided, and the men in each of these de- 
partments were given a share in whatever 
they would save over certain fixed prices. 
For instance, ina foundry they found that 
it cost a certain amount per ton for labor, 
and his plan was to divide among the men 
what they would save over this fixed cost. 
In this case Mr. Halsey goes one step fur 


Kent has said on 


ther, and brings it down tothe men indi 
vidually. I think the idea 
excellent one. : 

Mr. H. H. SupLee: The gain-sharing 
plan has been in use at the works of the 
Yale and Towne Manufacturing Company, 
Stamford, and both parties are thoroughly 
satistied with its operation. ; 

Mr. Henry L. Ganrr: [think Mr. Kent’s 
remarks are subject to another interpreta- 
If that hypothetical boy could  in- 
crease the product with using the same tools 


is an 


tion. 


by some little knack of his own three hun- 
dred per cent., why, it seems to me that 
either the foreman did not give him proper 
directions to start with, or else the foreman 
did not know; at all events, something was 
with. The trouble there is 
still the same; you have not got to the basis. 
You want to know what a day’s work is, to 
begin with. 

Mr. AtMonp: I wish to call to the atten- 
tion of the members something that 


wrong to start 


was 
stated soon after Mr. Towne's paper, at one 
of the meetings in New York. A gentleman 
from Altoona stated a case which came un 
der immediate observation. There 
were two men who were requested to do 
their work by the piece, and during the 
three or four days that they were doing the 
work by the piece, one of them went to the 
‘‘T cannot make day 
-pay this way”; while the other man said: 
‘‘Tam making twice as much as I was by 
the day.” 

Mr. E. F. C. Davis: I think of the 
objections raised against piece-work are by 


his 


foreman; and said: 


most 


people who have never had a good oppor 
tunity to observe how it works. It is very 
automatic and self-regulating in its work- 
If one man is making too much ona 
job, and, by any particular appliance, is 
making very.much more than his employer 
make, are ten 
chances to one that somebody else in the 
shop will notice the money he is making, 
and will come forward and make a bid to 
get that work 
profit for himself. So that the thing works 
all the time to the benefit of both parties. 
Whenever any new appliance is put to 
work, particularly by the foreman or the 
employer, no reasonable mechanic ever ob- 


ings. 


thinks he ought to there 





| 
| jects to having his prices changed in propor- 
| tion. 
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at what he considers a fair} 


evening have proceeded entirely upon skilled 
labor. I want to make a few remarks about 
unskilled labor. The New York Dye Wood 
Extract and Chemical Company, of which I 
am superintendent, employs very largely 
unskilled labor. About two years ago the | 
firm decided that they would set aside a por- 
tion of the earnings of the concern each year 
to be divided among their employes—not 
committing themselves in any way to their 
employes, but simply giving to them a cer- 
tain amount of money in January each year, 
when the laboring man needs it more than 
at any other season, allina lumpsum. That 
plan was adopted two years ago. The re- 
sult has not been altogether satisfactory, but 
it has been a very great improvement over 
the old system of simply paying them day 
wages. We find among the skilled mechanics 
that those who can reason to a conclusion 
are very much in favor of it. Among the 
unskilled laborers, while a good many of 
them do not exactly comprehend it, they 
think a good deal of it, so much so that 
when they get aman in among them that 
was born tired, they make it so hot for him 
that he is glad to get out. Our pay-roll has 
decreased in some departments very mate- 
rially, from the fact that a good man refuses 
to work alongside of a poor man. 

Everything points to the conclusion that 
manufacturers in the future, in order to 
pacify their workmen and keep them quiet, 
have got to devise some means by which the 
workman can become a sharer in some way 
with his employer. 

Mr. Hawkins: In 1877 I took charge of 
a machinery establishment in the city of 
Brooklyn. I attempted I did 
not know a single one of the workmen in 
the whole concern, but IT called them all 
together, and I talked to them just as an 
should talk to a 


this plan: 


employer or superintendent 


number of men, expecting them to do the 
best they could. I gave them to under 


stand that, if they did the best they could, 
due consideration would be given to reward 
those wl o did the best in the way of wages, 
and to dismiss or reduce the pay of those 
who did the worst. In the course of two or 
three weeks I found it to 
charge half a dozen men, from the fact that 
I could go about the shop and see that the 
work they were doing was being ‘‘ nursed.” 
I discharged them as examples, and I found 
my action resulted in great improvement on 
the part of the rest of the men. I then took 
the other course, and raised the wages of the 
men who were doing the best, and that made 
astill greater improvement. .. . I venture to 


necessary dis 


say, that if I were to start a shop to-morrow, 
and adopt that course, I would undersell 
every one of you who pay these premiums 
or adopt these other methods. 

Mr. Dante, AsHwortH: I have listened 
very attentively to these remarks... . My 
friend, Mr. Hawkins, touched upon a very 
important point, and which he proposed, 
about carrying out a certain scheme to un- 
dersell his competitors. Now, mark you, 
there is one of the turning points. I know 
it from teachings of experience among many 
branches of industry in the United States. 
this 
question, upon which this manufacturing 
concern would step forward in the market 
by some process of distribution of the pay, 
in the shape of premiums and _ piece-work, 
and the gentlemen on the other side would 
immediately figure it out how much cheaper 


Systems have been developed upon 





they could sell these goods, and eventually 
they would invent some plan worse than 
before, because these competitors would be 
stirred up. Cu- 
pidity dominates trade, and it is a constant 


There is the weak point. 


attempt of one to overreach the other. 
| There is the figuring in the oflice very 
elaborately, and it is presented as an ultima- 


tum to the employes, that ‘‘ we propose to 
| carry out this system,” and it is carried out. 
| As has been repeatedly said, it is just like 
| the old story of the naval distribution of 
| prizo money ; you sift it on a ladder, and 
| that which remains on the rungs is for the 
men, and that which falls through is for the 
officers. I can point you to industries in 
| the Ohio Valley that for the last twenty 
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years have had a species of competition be- 
yond a parallel in the history of any indus- 
tries in the world, and they have been going 
right along. They have been indulging in 
deception upon the great mass of their in- 
telligent employes ; they said there was no 
money in the business at all, that ruination 
was staring them in the face, and yet those 
establishments have been increased from 
one to four furnaces, and they have branched 
out in the different valleys where the natu- 
ral fuel would reach them. With all 
boasted civilization, we ignore the fact that 
these workmen are becoming more and more 
intelligent every day. When you will take 
the intelligent working masses and say to 


our 


them, send your representatives to us when 
you see fit to appoint them, to discuss these 
questions, then you will have a_ starting 
point, and then you will have the data that 
has been so much talked about to night. 
And right there, [ wish to say, as has been 
said by Mr. Weber, start right... . Intelli- 
gent men, such as our mechanics are, should 
be, and they are, able to agree with their 
employers upon an equitable basis. 

Mr. Tuomas R. ALMOND: I take it, 
sir, that Mr. Ashworth is decidedly correct. 
as 
want you to make those goods and fix the 
prices yourself, and as Tong as you work for 
me I will not make the prices any less.” 
Since then I have increased those prices. I 
believe Mr. Ashworth is correct every time 
when he says that the manufacturers and 
the employers are more at fault than the 
workmen. 

Mr. WeicutrmMan: These things always 
result five 
ducing their prices until they get to the 
point of cutting each other’s throats, and 


Lsaid tomy foreman four years ago: 


in four or different concerns re- 


then they immediately form a trust binding 
each other that they will thereafter maintain 
a certain fixed price, by means of which they 
are safe against having their business eaten 
up. 
where some concerns agreed between them- 


I know of such an instance recently, 


selves that they had been cutting the prices 
down too low on the strength of this very 
competition, and using their own employes 
us assistants in reducing the prices, until the 
concerns got so that they were not making 
the prices, but their employes were. They 
immediately had to form some plan by which 
they could control each other, and keep 
from going down too low. That trust was 
and they are working along 
smoothly now. The employes still get their 
profits. There has been a slight advance, 
so that the companies themselves are satis- 
If you 
can get them to trust each other, and to be- 
lieve they are semichristian, why, there 


formed, 


fied, and the employes are satisfied. 


will be some sort of an understanding in the 
labor problem. 

PRESIDENT Hunt’: Gentlemen, as_ inter- 
esting as this discussion is, I feel that the 
time we can afford to give to it in justice to 
During 
a somewhat busy life I have been thrown in 


our other papers has about expired. 


contact with the question constantly, and in 
the great development of the Bessemer busi 
ness, particularly, we had constantly to meet 
new conditions, which have caused all of us 
—both the men and the employers—consid- 
erable trouble. The product this year would 
be a ridiculous amount to be satisfied with 
next year, and yet the same number of men 
would execute the work, because money is 
expended giving them facilities to do it, and 
with much less labor. Hence, these con- 
ditions had to be met in some way. Cer- 
tainly the men ought to be willing to work 
for less pay per ton, but, if possible, more 
per day. 
give any of those instances, merely saying 
that in my judgment any step that is taken 
in good faith, looking towards the solution of 


I do not wish to detain you to 


this labor trouble, is worthy of respectful 
Undoubtedly the foun- 
of all difli- 
culties will rest between the employer and 
the employe. If a manager is a fair man he 
will succeed in solving the difficulty much 
easier than if he is incompetent and unfair. 
| Unfortunately there is another difficulty 
| back of it all the time, and that is that some 


} , : 
;other man who does not work for you will 


consideration, 


dation of the solution these 
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come in and be supported by your men in 
his right to assert his authority to discuss 
with you how much you are to pay. There 
is the most serious difficulty that I think 
any fair-minded employer has to meet. 

Mr. Hansey: All I can say is that this 
of the enemy. 
Criticisms have been made to the effect that 


system is not an invention 
the result of competition would finally cut 
down prices to a basis where these premiums 
All of that proceeds 


upon the assumption that the premium is an 


would not be justified. 


extra amount given to the workmen with- 
out a corresponding recompense. The whole 
basis is to reduce the cost of work, and as I 
have put it in the last paragraph of the 
paper. Of 


cost of work it must fail. Upon the assump 


course, if it does not reduce the 
tion that it does reduce the cost of work, it 
certainly has nothing to fear in the way of 
competition from outside sources. It seems 
to that the best 
plan is the fact that it adjusts the law of 
supply and demand. You offer 
premium fora given amount of work, and 


me feature of the whole 


a man a 
it immediately resolves itself into a question 
of supply and demand, Some speaker has 
said that the question at the bottom was to 
know what was a day’s work, and then 
adopt a day’s work price. How 
a day’s work is? I 
undertake to say that no one ever yet found 
out. 
the man do it, what that man can be induced 


are you 
going to find out what 


No foreman can tell, until he has seen 


to do. 
DISCUSSION ON THE PAPER “JET PROPUL 
SION,” PRESENTED BY J. BURKITT WEBB. 


(This Paper appeared in our Issue of June 2%.) 
Mr. C. W. Nason: I would like to 
Prof. Webb, in regard to the duty of the 
engine or pump, whether there is anything 


ask 


more in it than merely the pressure? 

Mr. WEBB: 
to the reaction of the jet multiplied by the 
It is equal to the mo 
It is equal to the re- 
the 


The horse-power is equal 


velocity of the jet. 
mentum of the jet. 
action multiplied by space through 
which it acts. 
Mr. Nason: 
to the square 
velocity ? 
Mr. Wess: No, that will not give it. 
Mr. Nason: Itis the quantity of water, 
then, in pounds, multiplied by the velocity? 
Mr. Wess: The pounds pressure to 


push the vessel ahead is equal to the num- 


The pounds and pressure 
inch, both multiplied by the 


ber of pounds of water per second, divided 
by the gravity, which gives the mass, multi- 
plied by the velocity with which it issues. 
fact with 
Suppose at 


There is an interesting reference 
to the reaction of the jet. first 
the vessel is closed up, and you have a 
pressure of 100 pounds per square inch in 
the of If you open it, it 
relieves the vessel two hundred pounds, <A 
hole in a vessel, where there is a pressure 


side the vessel. 


of one hundred pounds greater than out- 
side, a one-inch-square hole open, will make 
a difference of two hundred pounds on that 
wall of the hundred 
pounds because the wall is cut away, and 


vessel inside; one 
another one hundred pounds because the 
pressure on the rest of the wall decreases. 
Mr. G. C. HENNING: I should like te say 
a few words in regard to this, It is so plain, 
that even the ordinary inventor can under- 
stand it. The other day | had occasion to 
look into this matter, because an inventor 
who wanted $40,000 for experimental pur- 
poses, to prove that he was right, came to 
me with a proposition to build a boat in 
which the water left the orifice just as fast 
Then, of course, 
Of 
course he believes with all of us that Dr. 
Jackson's theory, as illustrated in his beauti 
ful little boat down at South Brooklyn, that 


as the boat went ahead. 


the action and reaction would be equal. 


the water issuing at a very high pressure 
acted like a steel rod against a solid wall, 
was all wrong. He had experi 
mented upon his model in a keg of water. 
He had his model there, and then he 
measured the speed of the water and the 
speed of the boat, and he found that the 


said he 
in 
water moved just as far as the boat did. 


lence he obtained the greatest efticiency, 
because he had the water to resist all around, 
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‘and the action on the water and the action 
on the boat were equal, because the velocity 
(of the water and the boat were equal, 
| while, of course, he could drive his boat with 


| 


}any speed. It is a very pretty way of rea 


‘soning. But as soon as his attention was 


| called to the fact that if there was any com 
| motion in the tank beyond the starting line 
| of the boat, 
gone just a little bit beyond that line from 
Hence, the 
velocity of the water was equal to the num- 
feet 
boat to the point at which the commotion 


why, then the water must have 


the new position of the boat. 


ber of from the new position of the 
was stopped in the tank, while the velocity 
in the boat was read by the number of feet 
passed over from the starting point to the 
new position of the orifice. 

Mr. HeNry H. SUPLEE: 
tune to experiment to increase the efficiency 


It was my for- 


of a screw propeller by surrounding it with 
a converging nozzle. The experiments were 
made little naphtha 
twelve to fifteen feet long, and a propeller 
fifteen inches in diameter, The 
made with a cross-jacket, so that the water 
It fitted entirely around 

the water was drawn 


on a launch about 


nozzle was 


would tlow into it. 

the propeller, so that 
in by the propeller, and discharged through 
When the boat was moored fast 
to the wharf, and a swing balance inserted 


the tube. 


similar to the experiment described by Prof. 
Webb, it showed a marked increase in the 
pull on the swing balance when the tube 
was used, It seemed as if the propelling 
power of the propeller wes decidedly in- 
In some cases it ran up as high as 
When the 
boat was loosed, and we endeavored to see 
the the 
marked loss as great 


creased, 
twenty-five to thirty per cent. 
speed, there was a 


increase in 


as ten or fifteen per 
cent., Which was apparantly due to the in 
creased resistance of the rods, ete., in the 
water. So that, while it gave a steady pull, 
it gave a very marked reduction in velocity. 

Mr. F. M. Wieever: I have just come 
the room, so that I have not had the 
of all this discussion, but I would 
like to make a practical observation here. 
reference to 


structed in Sguth Brooklyn on the principle 


into 
benctit 
Some was made a boat con- 
of the jet, in which the inventor was more 
than sanguine in regard to the success of it. 
IT always contended that, even if he secured 
the effect which he expected to with his jet, 


sels, for the simple reason that he has got to 
use a pumping engine. It is a well-known 
fact that the piston speed of a pumping en- 
In direct-acting ma- 
feet. In the 
tly wheel machines it has been increased to 


gine is very limited. 
chines it is about one hundred 


350 and even 400 feet. But what is that 
against the modern marine engine that 


makes from 800 to 1,000 feet. The practical 
application of that would be that the engine 
would be so very bulky and heavy, to say 
nothing about its lower rate of economy in 
steam, that you could not practically apply 
it for modern navigation; in other words, 


for this jet propulsion, providing the jet 
was asuccess, would beso great that you 
could not practically apply it with any suc 
cess. 
boiler capacity, for the reason that we do 
not get so great economy with pumping en- 

MR. WwW. OW. 


Brrp: I should like to ask 


into a vacuum what 
then? 

Mr. Wess: I will say that the object of 
this paper was not to give all that could be 
write a book, taking up the way it appears 
to different people, and correcting all the 
errors, The object was to put something in 
a shape that can be Mr. 
Henning said, and I thank him for the com 
pliment in saying that this thing can be un 


understood—as 





derstood—to prove that the reaction is the 
The 
reason why a jet should do more in going 


same theoretically and practically. 


linto the air than ina boat is that, when it 
current in the 


I think if 
remarks aright 


goes in the boat, it creates a 
| water, and makes more friction. 
|] understood Mr. Henning’s 


€ 


he could never practically apply it to ves- | 


Then, again, you would require more 


|curried out. 





in reference to this inventor’s plan, it was 
that he was to have the jet leave the vessel 
at the same speed as the vessel ? 

Mr. HENNING: Yes, sir; the water moved 
back at the same speed. 


| rate. 
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ings a week from a 60-inch cupola, and 
melting about eight tons per hour at that 
The ratio of iron melted per pound of 
fuel was seven and half. The 


a number 


| of pounds of clean castings that we got out 


Mr. Wess: That is a most excellent} 
plan. That will give 100 per cent. efficiency 


and the machinery is the simplest in the} 


world. 
tube right through the vessel, and then the 


All you have to do isto put a straight 


water will enter and leave at the same speed, 
friction, 
and you can get a canal horse or something 
.. That is the 
way in which all these schemes have been 
This high-speed jet was pro- 
pelled by talking mostly. Now then, with 
reference to a remark by Mr. Suplee. If the 
propeller in an ordinary ship is surrounded 


and there will be no loss, except 


else to pull the vessel along. . 


by a tube—we won’t say a conical tube, but 
let it be a parallel tube—it will 
the power the radial 
Therefore, if we could put a tube around 


prevent 
going to velocity. 
the propeller, and have no friction in that 
tube, we would gain something; but the 
friction in the tube probably would not be 
the element that would bring the speed of 
the vessel down. In reference to some other 
remarks as to the impossibility of running a 
vessel by a jet on account of using a pump- 
ing Why, every propeller 
is run by a jet. It is only a different 
kind ofa pump. <A propeller isa pump then, 
to give the velocity backwards ; and the 
and these 


engine, steam 


only difference between them 
schemes for running a small jet is that the 
propeller is large enough to propel the boat, 
and the jet is not, and the propeller runs at 
as slow a velocity as possible, and therefore 
Now, as to the dis- 


It does not matter 


gets a higher efficiency. 
charge into a vacuum. 
what it discharges into, no more than when 
you shoot a gun, it does not matter what 
you shoot at; if the gun kicks, it will kick. 
At the same time, if you plug the gun up it 
is not likely to let the ball go out. 
quently, reduce the pressure all the time 
outside to the vacuum, and the more you 
reduce it the greater the velocity of the 
escape will be. All the action done in 
giving the velocity to the water after the 


Conse- 


| jet has got an inch or so from the vessel, 





| 


| 





| 


| 


that the rule required for a pumping engine | 


makes no difference; you can put a board 
right up against the back of the vessel, pro- 
vided you don’t put it near enough to de- 
the area of the whole of the jet. 
This principle occurred to me when the 
‘*Charleston ” after the ‘‘ Itata.” 
If the two vessels were able to steam at about 


crease 
was sent 


the same speed, and the former had nearly 
caught the latter, and they then commenced 
the 
‘* jet propulsion ; ” 
that is, the re-action or kick of the ‘‘ Itata’s” 
guns, firing backward, would increase her 
while the forward firing the 
“Charleston” would retard her, and prevent 
her from overtaking the ‘‘ Itata.” 


firing at each other, the reaction of 
guns would be a case of 


speed, on 


DISCUSSION OF TOPICAL QUESTIONS, 


‘What 
Limits are there to the Speed of a Hot Air 


The first question discussed was: 


or Caloric Engine ? 


gines as we do with other types of engines. | 


one question. That is, if the jet was thrown | 
would the reaction be | 


The discussion of this question brought 
out the opinion that such an engine could 
be run for pumping water as fast as any 
other; that its speed was limited by the 
pump. They had been run at 200 feet. 

The second question was the old standby, 
venerable with the age of six or seven years, 
viz., How many times a Minute can the 


| Dash-pot Apparatus, such as is used with 


said upon the subject, because one might | 


the Corliss Valve Gear, be Lifted ? 


So far as we can see, 


the repetition of 
this question elicited no new information, 
although it was discussed at considerable 
length, 

Topical Query No. 86, is: Which is Better 
Economy in a Foundry Cupola: to Melt 
Rapidly, producing a Relatively Cool Iron, 
or to Melt more Slowly, producing a Hotter 
Iron ? 

In discussing this question Mr. W. O 


Webber said : 


I have a little data in this connection that 


I would like to: offer. Along from May to 


the last of December, 1890, we were getting | 


of the total amount of iron put into the 


cupola was seventy-five and three-fourths 
per® cent. We to the 


wanted increase — 


}amount which we could melt in that cupola. 


Our foundry foreman said of course it 
could be done, but ata sacrifice in the per 
cent. of good castings that we would obtain; 
that is, in melting it not 
melt it so hot, and we would lose more cast 
ing. I did not agree with him, and from 
January 10th to May 29th of this year we 
crowded the cupola so that the average 
melting for that period was at the rate of 
The 
of melting pounds of iron melted to pound 
of fuel, is nine anda half. The difference 
between the efficiency of the cupola over 
the previous one is on the right side of the ac 
count. We got seventy-five per cent. of good 
that the difference 
slight when you come to reduce it down to 
figures, and take a for a 
period, which is the fair 
makes a difference also of about 


faster we would 


eleven and a half tons per hour. ratio 


castings; so is very 
certain 
way. It 
three dol 
lars a ton on the economical side of it on the 
quicker melting. We have had 
During the week 


record 
only: 


some re 


markably good weeks. 
ending May 7th we melted thirteen and a 
quarter tons per hour in a common. 60-inch 
cupola. We melted ten and 


pounds of iron per pound of fuel, and the 


three-tenths 


elliciency that week was 76.4 per cent. 

Mr. E. C. F. Davis: I like 
ask Mr. Webber how he obtained this 
crease ? 

Mr. WEBBER: 
stronger blast, and putting in another row 
of tuyeres. 

Mr. H. L. Ganrr: I would like to 
what the blast pressure was? 

Mr. WEBBER : 
just common coke. 

Mr. L. C. Jewett presented a contribu 
tion to the discussion, in which he reasoned 


to 
in- 


would 


It was simply by using a 


ask 


Fourteen ounces, using 


in favor of slower melting, and the produc 
tion of hot iron as producing better castings, 
a smaller percentage of loss, and saved bung 
ing up ladles, cupola, ete., all of which re- 
sulted in loss. 





——— ame 
Mechanical Curiosity. 

What is there in a pile-driver, or its opera 

that human 

such a noticeable degree? The putting up 

and setting in operation of a pile-driver any 

where is sure to immediately draw a crowd, 


tion, stimulates curiosity to 


and keep a considerable portion of the peo 
ple who compose it standing idly by to 
watch the of the 
movement of the pile-driver’s simple ma- 
chinery and heavy weight, which is drawn 
up and then let go, to come down with a 
thud on the top of the unoffending and 
helpless stick of timber, driving it every 
time a few inches deeper into the mud. 
Wherever this operation is going on, you 
of from to 
hundred and fifty men and boys, who ap- 
pear to take as much interest in it as they 
would ina Punch and Judy show or a dog 
fight. We not the 
curiosity-exciting element is. After one has 
seen the big thumper go up and come down 


monotonous repetition 


will see a crowd a dozen one 


do understand where 


once, he has seen all he ever will see of the 
mystery Yet 
idlers are found hanging around the pile 


of pile-driving. crowds of 


driver’s station for hours. Are these people 
really curious, or are they only lazy and 
loating ?—The Heening Journal (Jersey City) 


9 te 


During the early part of June the Whit 





Star Royal Mail steamer Teutonic made the 
| passage from New York to Queenstown in 6 
idays 6 hours, The sister ship Majestic 
| which took the long route, made the passayy 
'to New York in 5 days 22 hours, being the 
| fastest western passage this year. 
| eal 

The Pennsylvania Railroad Company is 
to give its freight clerks in Jersey City 
week’s vacation each this summer and a pas 


i about an average of 100 tons of clean cast-| to some summer resort on its lines. 
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The jib crane shown in the illustration is 


one designed by the Yale & Towne Manu- 
bj | 


facturing Company, Stamford, Conn., and | 
is a most convenient and useful form for} 


It embodies in its construc- | 
tion a number of points which add greatly | 
to its safety and efficiency, and which will | 
repay a critical examination. The frame- | 
work of the crane is composed of a double | 
system of rolled channel bars separated 
sufficiently to give proper room for the at- 
tachment of the mechanism, and to permit 
the main chains depending from the trolley 
to pass between the two irons forming the 
jib, and the construction and manner of con- 
nection are clearly shown in ‘the illustration. 

The operating mechanism may be consid- | 
ered in two parts, viz., the winch, by which | 
the operations of hoisting and lowering are 
effected, and the trolley mechanism, by | 
which the trolley is traversed upon the jib. 

The hoisting chain, after having passed 
about the blocks, is wound on a grooved 
drum of large diameter, motion being given 
to the drum by a train 
of spur gearing operated 


foundry use. 
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Improved Jib Crane. | 


terial, and to arrange the cranes with special 
reference to convenience, speed, and dura- 
bility. 

—-_ 


The Suez Canal too Small. 

The most important deduction to be ob- 
tained from the annual report of M. Ferdi- 
nand de Lesseps to the shareholders in the 
Suez Canal is that the facilities of the water- 
way are rapidly falling behind the enormous 
increase of traffic, and that before long 
probably even the relief afforded by the re- 


;cent diminution in the time required for 
transit will be found insufficient. 


The re- 
port shows that during the year no less than 
3,389 vessels through the canal, 
giving a total receipt of £2,697,000. The 
principal work carried on in the period cov- 
ered by the report has been the widening of 
the maritime canal by 15 miles. This work 
has been carried from the tenth mile from Port 
Said to the fifteenth, and it is intended dur- 
ing the present year to carry it as far as the 
The other widening 
works also in course of execution have been 


passed 


twenty-second mile. 





by the hand cranks, 
enabling the speed to be 
adapted to the load to 


be raised. The large 
diameter of the drum 


reduces the bending and 
wear of the chain to a 
minimum, and the direct 
train spur gearing 
enables a high degree of 
efficiency to be secured. 


of 


Lowering is effected 
by turning the cranks 


backward, the load being 
at all times sustained by 
the action of the Wes- 
ton safety pinion, and the 
rapidity of the descent 
is entirely under control 
at all When the 
motion of the handles is 
stopped the 
ceases, and should 


times. 


lowering 
the 
handles be suddenly let 
their will 
stop at once, as it is im- 
possible for them to fly 
back. The value of this 
safety feature cannot be 
too highly estimated, as 
all danger 
arising from loss of con- 


motion 


vO 


it removes 


trol of cranks or brakes. 

When the empty chain 
or light loads are to be 
rapidly, the 
‘dispatch lowering de 
vice” may 
This is operated by the 
hand-wheel shown just 
beneath the large spur 
vear wheel in the illus- 
tration, and by its use 


lowered 


be used. 


the load may be permitted to run down at 
iny desired speed, remaining at all times un 
der the entire control of the operator. Under 
circumstances the hand-cranks and 
year train remain at rest; the drum gear and | 
pinion only being in motion, and rapid lower- 
ing is thus safely and readily accomplished. 


these 





Vhile the crane shown in the illustration 
is typical of the entire line of jib cranes 
inade by this company, the details may be 
varied to meet special conditions. The point | 
of attachment of the braces which support | 


| 
| 
| 


the jib may be varied within certain limits, 
ind the necessary changes are made in the} 
proportions of the various parts to provide 
forthe different capacities which are regu- 
irly built. 

Cranes of this type are built in sizes from 
to six and well 
idapted to meet the general requirements of 
foundry and machine shop use. Jib cranes | 

f heavier designare made of capacities up 


ne tons capacity, are 


to 20 or 30 tons, the jib in such cases being 

rmed of a ‘‘built-up” girder, and the 
modifications being only such as are required 
Pains are 
taken to secure good workmanship and ma- | 


»meet the increased capacity. 


| continued vigorously, 
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MACHINIST 


A New Hampshire senator is furious over 
the idea that politicians of some other com 
plexion than his own are ‘‘ controlling the 
at Portsmouth, 
which it is meant that they are having their 
Say as to who shall be employed. Let me 
think fora few minutes that their 
right to government employment depends 
upon whether or not they belong to some 


navy yard employes” by 


chanics 


political party, and then geta job anywhere 
else than The idea 
that a first-class mechanic must have a_ pull 
—for all the world like a_ politician—before 
he can work in government shops, is degrad 


in government works. 


ing, and it explains why so few good me 
chanics are in government employ. 
+ Pe 

Strength of Malleable Iron Castings. 

Very little is generally known with regard 
to the strength of malleable iron castings, 
and the results of some experiments made 
by a committee of the Master Car Builders’ 
Association have therefore special interest. 
obtained 
Malleable Casting Co., of 


Samples of 
from the National 


these castings were 











IMPROVED JIB CRANE. 


and the new basin at 
to full 
The crowd- 


Port Said has 
width for a length of 
ing of the canal is so severely felt that the 


been excavated its 


300 miles. 


engineers have determined to abolish 
supply of stores, ete., by water, to the 
stations of the company between Port Said 
and Ismaila. The boats and barges at pres- 
ent employed will therefore be displaced in 
favor of a steam tramway, which is now in 
active construction. The Egyptian govern 
ment has entered into negotiations with the 
company for the employment of this tram- 
way asa public line for the transport of 
and merchandise. other 
noteworthy feature of the report is the state- 


passengers One 
ment that the development in the petroleum 
commerce of Port Said has rendered it neces 
sary to undertake the construction of an 
isolated dock at that place for the accommo- 
dation of this traffic. .At the annual meeting 
of the company in Paris the whole of the 
resolutions presented by the committee of 
management were and MM. 
Chabrieres-Arlés, Guichard, and 
Lord Brassey were elected directors.— The 
Engineer (London.) 


approved, 
Boucard, 





the | 


Chicago, and were tested in laboratory of 
the C., B. & Q. R. R. at The fol 
lowing table gives the results of tests: 


Aurora. 


TENSILE TESTS OF MALLEABLE CASTINGS. 


Nominal 








dimen _ Actual = 
; dimensions. © 
mie Inches © 
Inches. ; =5 
ns 
ce 
Ig x x0.25 0.88 | 34.700 | 2 | 21,100 
1% x x 0.39 0.593. 33.700 2 15,200 
1% x x 0.5 0.765 32.800 » 17.000 
lle x 3x 0.64 0.979 32.100 2 19,400 
2 x x 0.78 1.56 | 25,100 144 | 15,400 
1% x 3x 0.88 1.355) 38,600 1% | 19,200 
1 x +x 1.02 1 08 | 30,600 1 17.600 
144 x -x 1.3 1 664 27.400 1 | 
ly xX x 1.54 2 341, 28,200 1% 
It will be noticed that while there is no 


great regularity in the variation in strength 
of the different specimens, the thinner ones 
are strongest proportionately, and both this 
the 
with thickness 
would be expected by any one who had had 


irregularity and decrease in strength 


increased are just what 


| experience with such castings. 





an 
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The Providence Journal had the best daily 
report of the proceedings of the mechanical 
engineers ip that city that we have ever seen 
It pre 
pared by Mr. John W. Barney, who attends 


published by a daily paper. was 


to mechanical matters for the Jovrnal. By 
Way of comparison, the Journal says 
“The Mechanical Engineers Convention 


differs from that of the Electric Light Asso 
ciation in an entire absence of the ‘ business’ 
The 
most as important as a commercial exchange 


element. February meeting was al- 
as for the presentation of instructive papers 
The electrical press made elaborate display 
in the hotel parlors, one of the journals even 
publishing a daily bulletin of the proceed 
ings. Buyer and seller were brought to- 
vether, and business throve. The technical 
journals represented this week have their 
men here for the hard work of report and 
editorial Comment upon the ideas brought 
by the the 


notable absence of the trading 


out and discussions 
There 


spirit, and the interest is the more thorough- 


papers 


Is a 


ly centered in the proceedings of the official 
programme,” 


The arrangements for 
showing the visiting en 
gineers through works 
were good. The plan 
at the works 
Nicholson File 
different 


practice 


employed 
of the 

Company was 
from usual 
Those who have had ex- 
perience in such matters 
diflicult it 
is to get two hundred or 


know how 
three hundred persons to 
follow a leader through 
large works ; they strag 
gle, break the line, and 
are continually coming 
to turns without know 
ing which way to turn, 
At 


was 


works a 
at 
turn to direct straggling 


these man 


stationed every 
parties in the line of the 
The 


plan worked excellently 


main procession. 


So far it 


possible to get 


been im- 
at’ the 
attendance 


has 
number in 
This is 
that a 
great many fail to reg 


at the meeting. 
owing to the fact 


ister in the society’s 
book provided for that 
purpose. It is probable 
that there were present— 


including ladies and 


guests—between four 
hundred and five hun- 


dred, making it the lar 
gest meeting ever held by 
the society. 


The 
nominating oflicers for next year is as fol 
Spencer Miller, 
| Robert Allison, John Thomson and Frederick 


M. Wheeler. 
| 


committee for 


lows:.Thomas J. Borden, T. 





<>< 
| Altogether, 456 vessels were repaired by 
ithe Bute (England) Shipbuilding and En 
| gincering Company during the past year, 
|Of these, 289 entered their dry dock, the 
Notwith 
standing some heavy losses, the company 


rest being repaired outside. 


declared a dividend of 74 per cent 


“ ~-: Ss 
| The new twin screw steamship of the 
French line—La Touraine—is 450 feet long, 
‘7 feet breadth, and 387 feet depth. She 
has a guaranteed speed of 194 knots. Ina 


20-hour run she is said to have averaged 
knots. 


for about 1,100 passengers. 


aver 21 There are accommodations 


— > ~— 
It is stated that the heaviest single article 
exhibited at the Royal Naval 


forging, 


Exhibition 


consists of a hollow technically 
known as a gun hoop, from the works of Sir 
Joseph Whitworth & Co., Manchester. 


| 23 feet long 


It is 
and weighs 84 tons. 






















Worm Wheel Teeth. 
By Freperic R. Honey, Pu. B., Instructor | 
in Trinity College. 

Draftsmen and pattern makers frequently 
experience difficulty in determining the cor- 
the tooth. The 


text books on mechanism usually indicate 


rect form of worm whcel 
the principles involved in making the draw- 
ing, without giving specific directions in re- 
The prob- 
lem is not difficult, but time and patience 


gard to the details of the work. 


are required for the attainment of an accu- 


rate result. In order to make the construc 


tions clear, we explain the steps which the 


draftsman should take in their order, and, to 
avoid confusion of lines, a large number of | 
illustrations are given. | 

We begin by indicating a simple method | 
of deriving the form of the tooth of a wheel! 
from those of the rack with which 
Let Fig. 1 the teeth of a| 
rack whose pitch line is tangent to the pitch | 
circle of the In order | 
the | 


it is to 
gear. represent 
wheel at the point 0. 


to ascertain the form of the tooth of 


wheel which is to work in the space a 6 ¢ d, | 


Let Fig. 2 


corresponding to the space between the teeth 


represent a template a bed 

J, the pitch line. Draw | 
on the template the parallel lines 1, 2, 3, 
etc., etc., at equal distances apart, and per- 
pendicular to e /. 

Lay off on the pitch circle of the wheel 
(Fig. 3) distances equal to those between the | 
lines 1, 2, 3, ete., of the template, and to 
these points draw the radial lines 1, 2, 3, etc. 


| 
| 
| 
a | 
proceed as follows: | 
‘ | 
of the rack, and « | 


Revolve the template into positions so that 
its straight edge e f(which represents the 
pitch line of the rack) is tangent to the pitch 
This is readily done by 
the tem 
plate respectively continuations of the cor- 
Thus, 
the extremity of the line 4 of the template is 





circle of the wheel. 
making the lines 1, 2, 8, ete., of 


responding radial lines 1, 2, 3, ete. 


brought into coincidence with the extremity 
of the radial line 4, and these lines are made 


continuous. In order to avoid confusion, | 


only two positions of the template are 
shown in the drawing. Trace upon the 


paper the outline a } e¢ d in its different posi- 
tions. The form of the tooth g 47 / is de- 
termined by drawing tangents to these 
In the drawing the tooth is a little 


smaller, allowance being made for inequali- 


curves. 


ties in casting. The draftsman may decide 


to make a greater allowance for backlash. 


Let Fig. 4 be the plan of a quarter of the 
worm; Fig. 5 the elevation of that part 
which is needed for the constructions. Un- 


necessary lines are omitted. The plan of the 
The tine outline 
oy the left of the axis o' gives the form of 


axisisv,; its elevation o. 


the section of the thread by a plane which 
passes through the axis parallel to the plane 
of the paper. 

To construct sections of the thread by the 
parallel planes a b, ed, ef and g h (Fig. 4). 





The elevation of the section whose plan is 
a bis evidently the given outline a’ b' b" a | 
(No. 1). | 


Draw the plans and elevations of five | 





helices on one surface of the thread; that is, 

addition to which limit it—| 

one passing through the pitch point. | 
The ki d’ (No. 2) of the | 


section whose plan is ed (Fig. 4) is found by | 


| 


three in those 


elevation ¢ @ j 


drawing the curve through the points e' 77’ 4’ | 
and d—the elevations of the points whose 
plans are respectively ¢, ¢,j, A and d. Simi- 
n', fF (No. 8) and 
(No. 4) of the sections whose | 


larly the elevations e,, 7, m’, 
Cn. OF, h 
plans are respectively ef and gf are found, 

In order to draw the other curve for each 
section, lay off the five perpendicular meas 
urements (limited by arrow heads) equal to 
the corresponding distances in the section 
(No. 1). 


consecutive 


ab’ ba They measure the space 
turns of the thread at 
five points. Let Fig. 6 represent the genera- 


the revolution which 


between 


trices of surfaces of 


limit the tooth of the wheel. The ares} responding to the section giving 


drawn with broken lines are described with 
the same radii as the corresponding ares in 
Fig. 4. In with full 
representing the point and root of the tooth 


those drawn lines— 


—allowance is made for clearance. 
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The sections of the tooth of the wheel, 
Nos. 1, 2, 3 and 4, are derived from the cor- 
responding sections of the thread of the 
worm in the same manner as described for 
the outline of the toothg 477 (Fig. 3). In 
each case a template should be made cor- 
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volved into positions tangent to the pitch | surfaces of revolution generated by the arcs 


circle of the wheel as illustrated in Fig. 3. 
In order that the template may be properly 
adjusted to its first position, the point 9, 
where the pitch line of the worm intersects 
the center line 0 0, should be brought into 





—N0,-2.-— 1-10} =~ = 
, 4 rig. 5. 
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Worm W 


the outline 
of the space between the consecutive turns 
of the thread, the straight edge of the tem 
plate always coinciding with the pitch line of 
the worm, indicated by the heavy line in the 
‘drawing; and this pitch line should be re 





HEEL TEETH. 


with oa. 
to each of the cases Nos. 1, 
The the tooth 


This remark applies 
2, dand 4. 
No. 4, which is 


coincidence 


section of 


beyond the assigned limits, is constructed in heavy loss of life. 


[Jury 2, 


189] 


(Fig. 6) with the bearing surfaces of th 
tooth, and also the thickness of the tooth at 
the root. 

If the center lines 0’ o (Nos. 1, 2, 3 and 
be made to coincide we have (Fig. 7) an en 
view or elevation of the sections of half th 


| tooth in their correct relative position. 


In order to construct the front elevatio: 
of the tooth (Fig. 8) draw the perpendicul: 
lines Nos. 1, 2,3 and 4 at distances apa 
equal to the distances between the lines a 
ed,efandgh(Fig. 4). Referring to Fig. | 
the elevation of s is s, (No. 4); the elevatio: 
of t is t, (No. 3); the elevation of 
(No. 2); and the elevation of vis 7, (No.1 
Through the points s, ¢, “, and 2 dray 
ares concentric with the pitch circle whic! 


wis 


| passes through o’, intersecting the outline o! 


the section of the tooth 


in each case as fo 
No. 4at 8 ands’; No. 3 at # and t 
No. 1 at o’ and vo’. The 


lows: 
No. 2 at wv’ and uw” ; 


| distance from each of the points 8s sf ¢ 


|In the same 
| constructed. 


u' uv v’ to the center line o’ a is laid off 
from the horizontal center line through + 
(Fig. 8), and through the points thus found 
the curves 8 tw’ v' and 8" tw" vo" are drawn 
manner the other curves are 
Four of these, shown in heavy 
lines, limit the tooth. 

Points on the outlines wv @ y’ 
" y' 2 are found on 
distances from the perpendicular line No. 1, 


2 and 


wl 2 these curves at 


| equal respectively to the distances from 7 « 


y and z to the center line v a (Fig. 6.) 

The two halves of Fig. 8 are symmetrical 
with respect to the center o—i. e., the half of 
the tooth on the right of the center will be 
found by revolving the half on the left 
through an angle of 180° about the center o. 


| This will be constructed by making the or 
| dinates of the curves above the center line on 
‘the right equal to the corresponding ordi 
|nates below the center line on the left; and 


| those below the center line on the right equal 


| to the corresponding ordinates above the cen 


| tooth 


lost 


| Nelson’s great victory at Trafalgar. 


ter line on the left. 

The pattern maker should construct tem 
plates corresponding to the sections of the 
Nos. 1,2 and 3. The templates for 
Nos. 2 and 3 should be ¢nverted when em 
ployed in determining the form of the half 


| of the tooth on the right 


Fig. 9 is the plan of the tooth. 
see Ae 

Fifty Years’ Losses of British Warships. 
In fifty years 70 British warships were 
than in action, and 
60,448 tons, or little 


otherwise these 


measured more than 


| the measurement of the vessels captured in 


When 
it is remembered that the vessels are all well 
found, and that they are not always on the 
move, as inthe case of merchantmen, thi 


|total may seem large; but it is only at the 


rate of about one vessel of 1,209 tons a year, 
and when it is noted that there are on th 
navy list 70 armored and over 200 unarmored 
vessels, the percentage of loss is very smal! 
indeed. The largest vessel included is th: 
‘*Sultan,” stranded at Malta; but as shi 
was subsequently raised and may again x 
have not included he: 
tonnage in our total, which, with the vessels 
included, would 69,738 


into the service, we 


have been tons 


“The Captain” is the next largest vessel on 


the list. It will be remembered that sh: 
was capsized off Finisterre by pressure ot 
sail assisted by the leave of the sea, th 
court finding that the sail carried at th 
time was not sufficient to have endangered 

ship endued witha proper amount of sta 
bility. 
trous in point of loss of life in the annals « 

British cial! it 
Vanguard,” the next in size, was run into ! 

the ‘‘Iron Duke” in 1875, off the coast of 
Ireland, while cruising. 


This foundering was the most disa 


warship recent disasters. 


The cruiser ‘Se: 
pent,” by the loss of which 173 officers an 
men were the most 
wreck. It isa noteworthy coincidence tha 
in 1884 the gunboat 
and that the next vessel to be lost was als 
named ‘* Wasp.” In both 
Six vessels in 1854 we! 


drowned, is recent! 


“Wasp” was wrecke 


cases there wa 


order to enable the draftsman to ascertain left in the ice in the Arctic regions, and 


ithe direction of the lines of intersection of 


none of the cases was fault found with th 
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ticers for leaving their ship. On the other 
ind, the story of their voyage and their 
irdships and trials, ere they gave up their 
rlorn hope, are illustrative of British pluck, 
d, although it does not come within the 
ype of the parliamentary return, it may be 


ou 


sumed that there was revealed in the case 
many of the casualties that heroic valor 


iracteristic of the British sailor.— Engineer- 
7 (London). 
ee 


LETTERS FROM PRACTICAL MEN. 


Strain on Bolts. 
litor American Machinist : 
Chip’s man Thompson is made to say in 
of June 4th, that 
ater and other pressures where it is neces- 


e issue ‘* For steam, 
W 
sury to screw the nuts up tight to prevent 
the escape of the steam, ete., the bolts are 
load—that due to 
screwing up the nut, and the pressure of the 
steam when the load comes upon the bolts.” | 
As many experienced persons to whom we | 
look for the correct determination of me 
chanical principles tell us that there is no 


subjected to a double 





more load or strain upon such bolts unless 
the pressure of steam exceeds the stress put 
upon them by screwing up the nuts, we get 
somewhat mixed, because, if these persons 
ure right, there can be no such ‘‘ double 
load” upon the bolis at any time, and Mr. 
Which is right ? 
C.S. 


Thompson must be wrong. 


|This question was quite fully discussed 
in the AMERICAN Macutntst for 1887, the 
balance of opinion being that, but for the 
question of elasticity of the metals, or pack 





ing, the strain on the bolts would not be in 
creased by pressure inthe cylinder until that 
pressure exceeded the initial tension of the 
bolts. 

Change Gears by the Slide Rule, 
Editor American Machinist: 

I have watched with interest the animated 
discussion on finding change wheels for odd 
pitches, and having lately thrashed out the 
problem inmy own way, I send you my rule, 
which materially differs from any of those 
mentioned up to date. 

I may preface these remarks by observing 


| 


that I make considerable use of the ordinary | 


logarithmic slide rule—an instrument 10 


inches long, costs but a few 
its value for checking calculations, working 


shillings, and 


proportions of pulleys, computing tables of 


inverse proportions, etc., to say nothing of 


weights of bars, areas, etc., is something to 
he made a note of. 

It is especially applicable to proportion 
sums involving an approximation, as in the 
case of odd pitches, and is used in the fol- 
lowing way: 

Call the fixed A, and the 
slider B. Set the number of threads in lead 
screw (say 4) to the odd pitch (say 37 
inch), 4, on A, 
37 on B, then every number (represented 
a line) on A will be 5% of 
exactly opposite to it on B, 


divided line 
ing 
per being placed opposite 
line 
by the number 


If 


ure nearly opposite, the proportion will be 


two lines 


nearly correct, and the nearer the lines coin 
cide the more accurate will be the propor- 
tion, 

I 


tooth, we could, of course, use 44 
} 


had change wheels rising by one 
at 
it bearing in mind that the wheel teeth 


we 


once, 


rise by fives, we must look on the slides only 
ut the lines representing multiples of fives, 
Which are usually longer, and shaded darker. 

Now, looking along the two rows of lines, 
We find 75 to be somewhere not far off, but 


{ 


further along we get 


£9, very close, but 
; is very close indeed, giving slightly too 
coarse a pitch, while 4%.%5 


Living slightly too fine a pitch. 


is about 

Taking the 

10 35 XK 20 

650 65 x 100 

hich will cut a pitch of 37.14 threads per 
ch, 

\gain, take at random 33 


as near, 


tt 


eras ashade more accurate 


threads per inch 


, 7X ¢ 68 
h 4 thread leading screw i x 4 

‘ ye » 

~o ~o 

220 1] 20 ; 

ilmost exactly = 1 “ which 
* 650 65 & 100 

heels will cut .7387' pitch against $3 = 








| large circular work very easily 
jand conveniently, and with a 
}tool that I could carry in my 
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= .7393" pitch required. This letter has 

taken just half an hour to write, including 

the two calculations, and proving them, so 

you can judge of the efficiency of the rule 

thereby. Percy J. NEATE. 
Rochester, Eng. 
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Handy Outside Calipers, 
Editor American Machinist : 
Thinking that the enclosed might be use- 
fulto some of your readers, I forward it. 


| Finding that I sometimes needed a pair of 
‘calipers that would measure the diameter of 
| work as large as three or four feet, and from 
| past experience with such tools did not 


care to use these, on account of the inherent 
spring, unhandy size and weight, and the 
impractibility of putting them in an ordi- 
nary tool chest, I got a twelve-foot steel 
(Chesterman’s) and 
graduated it myself with acid, so as to show 
and 
inches and sixty-fourths on the other side 


tape not graduated, 


inches and hundredths on one side, 
of diameter, when passed closely around a 
true circle. Thus one inch graduated on 
the tape was equal to 3.14159 + once the 
thickness of the tape in inches, and by a 
short piece at the end, set over to one side, 
equal to the width of the tape, and gradu- 
ated for a short distance, to act as a vernier. 
With the graduations on the whole length 


of the tape I could) measure 
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safe keeping of the pin when not in use. | chine he is manipulating, until even his un 


The operation of the jack must be apparent 
to all. M. L. BuLiock. | 
Passaic, N. J. 
A Drilling Jig. 
Editor American Machinist: 
A friend of mine was showing me a plan 
for a drilling jig that I think would prove to 


derstanding is mechanical, so when he seems 


to be dilatory they take up his belt, put him 


;}up a speed and make his feed more positive. 


| knowing well that the less time he gets to 


be a convenient tool in most any machine | 
|either of them, as I consider that any such 


shop. He has not tried this yet, but says he in- 


tends to as soon as he gets a chance; in the 


meantime perhaps some of the readers of the | 
|come rushers. The rusher dealsin quantities 


AMERICAN MACHINIST might like to try it. 

Of course he does not recommend this for 
all cases, but only those where it will well ap- 
ply, and 1 think there are plenty. Fig. lshows 
His idea is to 
make the bushing A of steel, hardened, and 
to drive it in its place to stay. 


the jig, bushing and center. 


The center 
shown should fit this bushing, and also there 
should be a full set of drill bushings (one 
shown) to fit, and with holes to correspond 
with the standard drills in use. The idea of 
having the set-screws as shown is to be able 
to get the bushing A to a good bearing on 
the surface of work, and the sharp edge on 
this bushing will make it stay in place when 
clamped. 

I have shown holes for the set-screws at 
c, ¢c, ¢, ¢, for use when it is not convenient to 
get a bearing so far out on the strap. 

In using this rig he would 
first lay out the holes to be 
drilled, as is usual, except, per- 













haps, it would not be necessary 
to the usual circle. 
Then, with the center its 
place in spindle, he would run 
it through bushing A and into 
the center punch-mark in work. 
Ile would then adjust screws 
DD tillthey got a good bear- 
and then clamp fast. He 


draw 
in 


ing, 





vest pocket. 


Of course I know that we 





very rarely find a piece of work 
that can be called truly circular, 
but ordinarily lathe work is so 








circular that ® man 
generally make a better fit with 
| 


have often wondered why some enterprising 


near can 


the tape than with calipers. 


make such a tool ; 
Iam sure it would find a ready sale. 


FRED. W. SALMAN. 


manufacturer does not 


A Cheap Wheel Jack, 
Editor American Machinist : 


About a year since, after looking about 


for a buggy wheel jack, and not finding | 


what I wanted, I made one as represented by 
the accompanying sketch, and one year’s 
kind 
proven it so good and serviceable that I 
hereby give it to the fraternity. 

I made the whole of ordinarily clear pine 
stuff, of thickness as given. The 
x11’x14". The partitions B are 1} 
thick, and placed as represented. 


C is 1s 


wear and tear of the roughest has 


sides A 
are 8 
The post 
thinner than the partitions, so that 
it may slide freely up and down; it is 3 
wide by 18 from D to 


long. The distance 








CHEAP WHEEL JACK. 


Fis the difference in height of wheel cen- 
ters forward and back. The lever /’is }'x 
3x24 The holes diameter; No. 1 

the fulcrum of No. 2 for the 
reception of the pin under lever to hold the 


are 4 


is lever, is 


load while in operation, No 3 is for the’ workman more and more a part of the ma-| 


A DRILLING JIG. 


can then use any drill bushing he chooses, 
and proceed the same as with any jig. 

I think it would be well if such a tool, 
with a full set of good, hardened bushings, 


think of his condition the better he will ac 
cept it. 

Mr. Halsey contrasts his plan with the 
piece-work plan. In my opinion the dif 
ference is but slight, and I do not favor 
plan has a demoralizing effect on the men, 
who, in order to gain anything, have to be 


|irrespective of quality, and so the work 


| manship 


down the scale. Such are 


goes 


}some of my views of the premium plan, 


That we may hear more about it and that 


some of our thinkers will give us some of 
their thoughts about it, is the wish of 
N.Y. ‘City. MikE CAWDINE 
{Our correspondent will find the discussion 
of this paper in this issue. | 


Another Tool Chest, 
Machinist : 
I see Mr. Penney’s request asking how to 


Editor American 


build a tool chest, and T send you a drawing 
of the way I built mine. In the top is a till, 
in which I keep heavy tools. Next comes 
three drawers, in which I keep smaller tools 
The three drawers are enclosed by a drop 
door, which, when open, is held in a horizon 
tal position by folding metal straps at each 
end, making a handy table. The door, when 
closed, sets in the front of the chest, and is 
held in its place by the lid, which shuts over 
the top edge of the door about 4, of an inch 
The lock is fastened to the door, and when 
the lid. Then 
drawer in the bottom, where I keep tools 
that 
is fastened by a bolt in the back of the chest, 


closed locks into there is a 


are not in constant use. The drawer 
which is made so as to draw the drawer in, 
thus making the miters at each end tight. 

G. E. Oarnour 
—. Deo — 


Immersed in Molten Metal. 





| But few men have ever fallen into a pot 
of molten metal and escaped with a few 

trifling burns; yet John Adams, of Tacoma, 

did it the other night. He is an employe of 
| the working on the night 
| shift, and it is only through great presence 
| of mind that he was not burned to death. 


Ryan smelter, 


| By some misstep he lost his balance and 
| started to fall headlong into an immense pot 
|of molten metal. As he fell he caught the 
lrim of the pot, and although he was im 


were made and kept the same as other shop | mersed almost to his armpits, he drew him 


tools for use wunen needed, 
A MECHANIC. 
The Premium Plan, 


Editor American Machinist : 


| self out, and with almost superhuman effort 
| threw himself into an adjoining pot filled 
| with cold water. 
|men saw him cast himself into the pot, and 


His 


Some of his fellow-work 


|rushing to his assistance, rescued him. 


The article on the ‘Premium Plan of Paying | hands were badly burned, but otherwise he 
for Labor,” in the last issue of the AMERICAN | 


MACHINIST has interested me not a little, and 
I would have been very much pleased if we 


could have had it accompanied by some de. | 


tails of the discussion which followed the 
reading of Mr. Halsey’s paper at the Provi 


dence meeting— 


to more clearly comprehend its full import. | 
To me at least the premium plan does not 


present the pleasing aspect it does to Mr. 
Halsey ; he seems to start off with the idea 
that the capitalist 
cheated out of his dues by disinterested 


or employer 


accompanied by the fear lest said 
the full benefit of their 
Now how to get more work out of 


workmen ; 
workmen 

labor, 
the men without paying too much for it is 


reap 


the employers’ problem. 

For ages back various means have been 
tried to accomplish this end, and last of all 
It reminds me 


comes the *‘ premium plan.’ 


of a man holding out a piece of meat to a} 


He holds | 


half famished dog that is chained. 
the meat so that the dog barely reaches it, 
but by straining its chain almost to break 
ing and nearly strangling itself, it is able to 
snatch a mouthful; so the employer, cleverly 
assailing the workman on his weak point 
(his necessity), tempts him on. ‘There seems 
to be an ever-increasing desire to make the 


as it might have helped us| 


is being | 


| 


SS || OO 
i 

| a ik Oe 

| ANOTHER TOOL CHEST. 

{had hardly a scar on him. The secret of 


| his escape was that he had on heavy woolen 
underwear and outer clothing, and before 
\it had been burned through, Adams was in 
the pot of cold water.—Zucoma Glob 
ee 
It is reported that the Chinese govern 
ment is erecting extensive steel works at 
| Learghoo, under the superintendence of Mr. 
Hl Hobson, C. E., and a party of English 


mechanics from Workington, on the Sol- 


way coast. The whole plant required in 
the construction of the steel works and 
blast furnace came from the north of Eng 
land. The workmen employed ave exclu 


sively Chinese, about 3,000 in number 
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Not Responsible. 


of the 
Haven 


The trial directors of the New 
York. New & Hartford R. R. for 
running passenger trains within this State 
heated 
people were roasted to death 


by stoves, whereby a number 


is 


in what 





of | 


MACHINIST 


the lines of well-settled principles, and have 
hopes of success, then others may have 
hopes. 

Aerial navigation may never be practically 
realized, but there are indications that with- 
in the next few years we shall know whether 


‘or not it is possible, with our present ad- 


known as the tunnel disaster, has resulted in | 


an acquittal, upon the ground practically 
that men cannot commit crime, vicariously. 
Among other things, the judge is reported 
to have said that ‘‘ at the time of the disas- 
ter the law was not being violated, because 
no passengers were on the train at the time 
the accident happened.” 

This to the ordinary lay mind seems like 
an exceedingly small loophole, when it is 
remembered that the train had just come in 
loaded with passengers, and was merely be- 
ing drawn away from the station to be pre- 
pared for another trip, employes—car Clean- 
ers, ete.—being the victims. Again, in the 
case of President Clark it was said that there 

was no direct evidence that he ever gave 
orders in regard to the dispatch of the train 
on which the law was violated.” This, we 
suppose, means that, in order to be held re- 

sponsible, he must have himself given the 
| order for the train to be started, knowing at 
ithe time that it was heated by car stoves, 
which, it will be seen, reduces the chance 
‘of responsibility being fixed upon railroad 
| presidents to a very small one. 

Of course nobody expected the president 
land directors of this road to serve a term 
in jail as a result of the slaughter which re- 
| sulted from their plain violation of law, but 
it was hoped that it would be shown that it 
would be unsafe for railroad directors to de- 
liberately violate a law passed for the pro- 
tection of the public. But matter 
now stands the public seems to have decided- 


as the 


ly the worst of the matter. 

We do not doubt that the acquittal is 
in accordance with law, but that does not in 
the least lessen its absurdity. In plain terms, 
the president and directors control the man- 
agement of a railroad. That is what they 
They should know whether laws 
are being observed or violated by the road, 


are for. 


and, if violated, should insome way be held 
responsible. 

Otherwise we fail to see what use there is 
If the 
present laws are insufficient to secure and fix 


in legislation regarding railroads. 


responsibility, laws should be passed that 
will be effective 
= ane . 
The Prospect of Flying. 

There are indications of an increased in- 
terest in the subject of flying machines, and 
many men who are not visionaries seem to 
| believe that a practic¢al flying machine is 
possible. 
| Prof. S. P. Langley read a paper a short 
| time ago at the annual meeting of the Na- 
tional Academy of Sciences, in which he 
gave the results of some experiments made 
by him, which seemed to show that, so far as 
the power is concerned, the thing is possible 
with steam engines now made, though he 
did not venture to say that other practical 
difficulties would certainly be overcome. 

Mr. Hiram 8. Maxim, the inventor of the 
well-known Maxim gun, has been making 
some experiments with a machine, of which 
he himself says: ‘* The novel features con- 
| sist principally in the system of generating 
an enormous force with a very light engine 
operated by petroleum,” 

He says there seems to be some reason to 
hope that the machine will actually fly, and 
gives the figures upon which his hopes are 
based. 

It is, of course, needless to say that the 
modest expression of a hope by such a man 
as Mr. Maxim will be far more encourage- 
ment for those who desire to see aerial navi- 
gation than would the 
claims of success coming from such a quar- 
ter as the Mount Carmel institution, with its 
boasted $20,000,000 cash paid-up capital. 


be most positive 


When a thing gets to the point of enlist- 
ing the efforts of men who are known to be 
practical, and who, instead of attempting to 





vancement in the art of motor building. 
eS 
Not All Interchangeable. 





It would be better for all concerned in 
many instances if it could be more generally 
recognized that men are not all made upon 
the interchangeable plan, so speak. This is 
more particularly the case where new estab- 
lishments are to be organized by men who 
have, perhaps for years, been connected 
with a concern engaged ina business similar 
to that proposed. The methods of no two 
concerns are, or ever can be, precisely alike. 
A man who has been for years in a certain 
position, and is entirely successful in it, has 
either adapted himself to the position, or the 
position happens to be adapted to him. He 
has acquired certain methods of work- 
ing which may have been originally and 
naturally his own methods, to which 
others associated with him have adapted 
themselves, or may have been acquired, as a 
result of peculiarities of surroundings, 
These methods may, in many instances. be- 
come crystallized into habits, in which case 
it is usually very difficult for the men pos- 
sessing them to make the change that may 
be needed to enable them to succeed in new 
surroundings, and with others as associates 
perhaps equally prejudiced in favor of their 
own ways of doing things. 

Of course there are numbers of men who 
find no difficulty in adapting themselves to 
almost any position or circumstances, but 
there are many more who do find difficulty 
in doing this, and it is wise to consider this 
fact when arrangements for new ventures 
are being made. 

It reason for discouragement in 
starting new ventures, but it isa reason for 
caution and for efforts to avoid trouble aris- 
ing from the fact that all men are not con- 
structed upon the interchangeable plan, and 
that considerable trimming and interfitting 
may be required before things 
smoothly as they ought. 

—— 
A Question of Custom, Perhaps. 


is no 


move as 


Two or three years ago, more or less, a 
well-known mechanical engineer invented 
and patented a certain device that appeared 
to be very good indeed in connection with 
steam engine manufacture. of the 
largest firms of steam engine manufacturers 
in the country adopted the improvement, 
and have since been paying for its use. 

Recently, the inventor—who, by the way, 
is not an inventor by profession—finds that 
one of the great railroad companies of the 
country is using his invention without the 
courtesy of permission, 


One 


The different practice in the two cases is a 
matter of considerable importance to  in- 
A wants to 
use the patented device of a man, will con- 
tract with him before using ; 


ventors. manufacturer, if he 
it is too much 
the practice of railroad companies to use 
what they want without the ceremony of a 
contract. This may be more a matter of 
custom than of honesty, but it does not 
make much difference what name it goes by 
to the man who sees his property disappear 
without much hopes of recovery. 
+ ele 

It is announced that suits for damages are 
to be brought against the members of the 
fishing and hunting club whose dam broke 
and caused the Johnstown disaster. 

The members are reputed to be wealthy 
men, but their wealth, even if it were all to 
be taken, could, of course, never cover more 
than a fraction of the damage done. It will 
seem hard to many that men who, of course, 
supposed that no responsibility devolved 
upor them as individuals, so far as assuring 
themselves as to the safety of the dam was 
they naturally expecting 


concerned, the 
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fact must be impressed upon the minds of 

those similarly situated, that some one mus! 

be held responsible for such things. 
—— 

A decision by one of the courts of this 
city recently, if sustained elsewhere, would 
seem to leave precious little security fo: 
savings bank depositors. 

In this case a depositor in one of the say 
ings banks of New York City lost nearly 
$700, because a stranger presented the de 
positor’s answered the usual! 
questions of the cashier, and signed the re 
ceipt, forging the depositor’s name. The 
depositor sued for his money, and the judg: 
directed a verdict for the bank. This, si 
far as we can see, makes the security of a 
deposit no greater than that which can be 
given to his pass-book by the depositor, an) 
one securing possession of this book being 
able to get the money from the bank with 
out the bank’s being required to exercise or 
dinary care and vigilance to avoid paying to 
a forger. 

In sharp contrast with this is the rule laid 
down by the courts for the regular banks. 
In these a depositor (who, by the way, is 
usually much better able to lose money than 
a savings bank depositor,) is perfectly secure 
against loss by forgery, the bank being held 
responsible for all such losses, even where 
the forgery is most skillfully planned and 
executed. 





pass-book, 


————_ ec 0 ——__—_—__ 


It seems that the rules of the United 
States inspectors do not allow for any differ 
ence of steam pressure on account of corru- 
gated furnaces, but restrict them to the 
same pressure as for plain furnaces, not- 
withstanding they are known to be stronger. 
Acting in accordance with the rules, the 
pressure in the boilers of some of the South- 
ern Pacific Steamship Company’s vessels 
was reduced considerably below that for 
which the boilers and engines were designed, 
with the result of a loss of efficiency and 
sailing qualities. 

Mr. Horace See, as consulting engineer for 
the company, has submitted a protest to the 
higher authorities in the matter, and the 
decision is awaited with considerable in 
terest. 

_ =p: 

It is proposed to call the new practice ship, 
now building by Samuel L. Moore & Sons, 
at Elizabeth, the ‘‘George Bancroft,” a 
name which, it is thought, will be peculiarly 
appropriate, for the reason that the Annapo 
lis Naval Academy really owes its existence 
to Mr. Bancroft, who, while Secretary of the 
Navy, in 1845, collected at Annapolis mid- 
shipmen not on duty at sea. An unused 
military post there was used for their ac- 
commodation, and instructors were fur- 
nished for them, and paid for out of the 
current naval appropriations. 

The plan worked well, and served as an 
object lesson for Congress. Appropriations 
were granted for its continuance and exten 
sion. 

~~ 


Literary Notes. 


THE SLIDE RULE. 

In this little book the manipulation of the 
slide rule is thoroughly explained, and any 
with 
operations and usefulness cannot do better 
than to obtain The author has de 
voted much time and study to the opera 


By William Cox. 


one wishing to become familiar its 


au copy. 


tions of the slide rule, and may be consid 
ered one of the best authorities on this sub 
ject. 

He shows that the usefulness of the slid 
rule for facilitating the working out of com 
plicated calculations is not confined to the 
engineer alone, but may be equally taken 
advantage of by the merchant, exporter 
spinner, manufacturer, Besides the 
description of the rule, the book contains 
numerous examples in multiplication, divi 
sion, the extraction of numbers 
compound interest, trigonometrical compu 
tations, methods of working out mechanica! 
and other formulas, including the method of 
finding the change wheels in a screw-cut 


ete, 


roots of 


throw an air of mystery about their experi-| club officers to look after such matters, |ting lathe, weight of iron bars, discharg: 
. | . . : 
ments, announce that they are working along! should be financially ruined. 





And yet the | 


from pumps, theoretical velocity of water fo 
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any head, horse-power of a turbine, horse- 
power of a steam engine, and many other 
computations of various kinds. The book 
contains thirty pages, and it is neatly gotten 
up. It is published by Keuffel & Esser Co., 
New York. Price, 


RS PIONS ap) 
E> SInsINERS 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 


50 cents. 











AMERICAN 


same data as before. According to this 
formula, the disk will sustain a pressure of 
93 pounds per square inch. The constant 
1,000 depends on the tenacity of the glass, 
and since this varies with the quality, and 
since the experiments for determining the 


tenacity of glass are not as numerous as 


| those made with other materials, we should 


communication, they should be written on a separate | 


sheet. 


(292) W. E. J., New Haven, Conn., 
writes: Please inform me what book, treat- 
ing on mechanical drawing, is suitable fora 
beginner. I have all the materials needed 
to commence with, and all I need is an in- 
structor. I have never taken but three les 
sons in drawing. I am learning to be a 
pattern maker, and want to get a thorough 
knowledge of drawing. A.—We 
that the articles on Practical Drawing, re 
cently completed in the AMERICAN MACHIN 
isT, will suit you. 

(298) D. E. W., Middletown, Penn., 
writes: How much power will I save by 
making the following change of pulleys on 
three shafts. The first shaft is the crank- 
shaft; 
per minute. A pulley 12 feet 
this shaft transmits motion by a 


diameter on 


believe | 


} 


| construction of engines, 
of Steam 


| books you 
it runs at a speed of 80 revolutions | 


belt toa | 


pulley 4 feet diameter on shaft A ; another | 


pulley 2 feet diameter on shaft A transmits | 
motion toa pulley 4 feet diameter on shaft 
B. The change I wish to make is to replace 
the 4 foot pulleys on the shafts A and B by | 
2-foot pulleys; and the 12-foot pulley on the | 
crank-shaft is to be replaced by a pulley 3| 
feet diameter. A.—With the present ar 
rangement the shaft / will make 1 


advise you to find the bursting pressure of 
the glass by actual tests before you put it 
to any extensive use. 


(296) M. N. M., Woonsocket, R. I., writes: 
I should like to know what is the necessary 
information I should have, and where I can 
get books or papers giving the questions 
which will be asked when I apply fora li 
cense in New York. I am a machinist of 
ten years’ experience on general all-around 
work; but I want to go to New York and 
get a job as engineer. I would like to pre 
pare myself in advance by studying books 
treating on subjects with which I should be 
familiar. If it is necessary to have a know] 
edge of boilers and engines, please state what 


books I should study. A.—There are no 
regular sets of questions asked; the exami 
nation will be such as to determine your 
capability of taking charge of engines and 
oilers. To pass an examination you will 


require a fair knowledge of arithmetic, and 
of the construction of engines and boilers. 
It is difficult to recommend suitable books, | 
as we donot know how far you have ad- 


vanced in your studies, and what practical | 
;}experience you have had. 


You can 
fair knowledge of boilers and their manage- 
ment from the Treatise on Steam Boilers, by 
R. Wilson; and to become familiar with the 
Elementary Manual 
Engine, by A. Jamie 
assistance to you. These 
can obtain from any dealer in 
scientific works. You may find it necessary 
to engage as fireman so as to obtain the 
necessary experience in taking charge of 
engines and boilers. To become familiar 
with the duties of a fireman, , 
Maxims and Instructions for the Boiler 
Room, by N. Hawkins, M. E., now being 
published in parts, will be of great assist- 
ance to you. 


(297) 3B: B., 


and Steam 


son, may be of 


Wilmington, Del., writes: 


120 revolu- | Please give mea formula for computing the 


tions; with the change of pulleys the shaft | size and weight of a fly wheel, and alo a 
formula for computing the strength of spiral | 


B will still make 120 revolutions, provided 
the speed of the engine is not changed. If, 
now, the resistance which the shaft / has to 
overcome remains the same as before, there 
will be neither a gain nor a loss of power, 
because the relative speed of crank-shaft 
and shaft B has not been changed. 





B C D E _ 

ow | 
(294) M. H. A., ——, Texas, writes: 
Please answer in your columns the follow- 


ing: A wire is fastened to the post /, and 
a wire stretcher is applied to the wire at /. 
A pull of 500 pounds is given to the wire, 
and it is then stapled to the post PB, and 
afterwards it is stapled to the intermediate 
posts C, Dand #. Query: 
ing of the wire to the intermediate posts C, 
Dand £, lessen the strain on the extreme 
posts B and F? Or how much strain does 
each post sustain? A.—The weight of the 
wire will always cause the wire to no 
matter how great a pull is applied to its 
end. If the intermediate posts do not bear 
any of the weight of the wire, or, in other 


sag, 


springs. .A.—The diameter ofa fly wheel is 
to a large extent arbitrary; the 
proportion is to make the diameter of the| 
wheel equal to three to four times the stroke. | 
But it must be remembered that the rim! 
velocity must be kept within certain limits 
to prevent rupture from the tension brought 
on by the centrifugal force, as an increase of 
section does not 
Cast-iron 


limit the rim velocity 
fect per minute if the rim be cast without a 


| joint, and if jointed, to about 5,000 feet per | 


|of the work performed, 


Does the fasten- | 


| driven, 


words, if the sag is not taken up by fasten- | 


ing the wire to these posts, and it is simply 
prevented from swaying, the strain on the 
extreme posts will not be changed. But if 
the intermediate post bear some of the 
weight of the wire, so as to bring the wire 


nearer to a straight line, then the strain on 
the extreme posts will be reduced. The 
amount of reduction in this case will de- 


pend on the length of the wire, its elasticity 
and weight. 


(295) G. K., Louisville, Ky., 
vive me arule for finding the 
ona disk of glass 3 inches diameter and 2 
thick, Ihave a cylinder 36 inches long, 18 
inches diameter, closed up at each end; in 
the center of these ends, I want to place the 
vlass disk. -The safe pressure which 
1 disk not firmly fixed can sustain is found 


writes: Please 
safe pressure 


by the following formula : 
6 1,000 x ¢* 
p = D4 : “a 4 (1) 
a) aad 


n which p denotes the pressure 
neh; ¢ the thickness in inches; and 7 the 
radius in inches. According to this formula, 
he disk will sustain a pressure of 74 pounds 
per square inch. For a disk which is firmly 


per square 


lixed, the following formula is used; 
3 1,000 « #2 ee 
p= x (2) 
9 r= 
The letters in this formula represent the 





minute; in some special 
are somewhat exceeded. 
formulate any precise rule for the weight of 
tly wheels; the weight must be such that the 
periodical fluctuations are insuflicient to pro 
duce any detrimental effect on the character 
either directly or 


cases these speeds | 
It is impossible to | 


through disturbance of the action of the 
governor, or to be distinctly noticeable to 
the observer. But the amount of weight 


necessary to satisfy these conditions varies 
greatly with the nature of the machinery 
some kinds assisting it more or less, 
and others being neutral in that respect, o1 
even antagonistic. The following rule is 
often used, and will give equal efticacy for 
different diameters and speeds, and about 
the maximum requirement for any duty, ex 
cept, perhaps, for rolling-mills, and similar 
extreme cases. Divide the constant number 
12,000,000 by the square of the diameter of 
the wheel in feet, and also by the square of 
its revolutions per minute, and multiply the 
quotient by the area of the piston in square 
inches, and by its stroke in feet. The prod 


uct will be the required weight of rim, 
assuming the engine properly loaded. For 
finding the load which a helical spring can 
sustain, the  aielas formula may be used: 
De 
a x , for round steel. 
d 
And 
D®* < 4.20 . 
” , for square steel. 
d 


In which « denotes the load in pounds; d 
the diameter in inches of spring measured 
from center to center of the bar composing 
the spring; and J) the diameter, or the side 


of the square of the steel bar of which the 
spring is made, in js; of an inch; if the 
diameter of the steel is 2 inch, then ) = 6: 


or if it is made of 8 square steel, then D will 
also be equal to 6. 


(298) E. New York, writes: I intend 
to make a steam tricycle. The wheels are 
to be 4 feet diameter; the boiler, 24 inches 
diameter, and 86 inches long. The. fire-box 
is to extend half-way around the boiler ; 
heating surface, 94 square feet ; grate sur- 
face, 24x24 inches 4 square feet. If, 
| now, I use oil for fuel, and let the fire ex- 


; Same 


get a| 


probably | 
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tend the whole length of boiler, 
be 6 square feet of fire surface. 
know, 


I would like to 


ha 


evaporative power as coal? 
retical evaporative value of petroleum fuel 
and coal is given in the following table : 


FUEL 


Pennsylvania? 


heavy crude oil. 4 
Caucasian light) 
erude oil \ 
Caucasian heavy / 
crude oil \ 


Petroleum refuse 

Good English coal, 
mean of 9S sam 
ples... 


For a comparison, 


the 


in 
thermal 


power 


r 


z 





Ss 





there would 
Now, what 
oil the same} 
{.—The theo- 


rheoretical 


14 





61 


theoretical evapora” 


tive power of petroleum may be taken at 
16.2 pounds of water per pound of fuel, at 


an effective 


| pounds of water pe 
pressure. 


pressure 


r 


Now, 


of 


in 


| tice, a mean evaporation of 
| pounds of water per pound of anthracite is 
giving 


often obtained, thi 


cent. of efficiency, whi'e 40 per 
unavoidably 


heating power Is 


Is 


120 pounds ; 
that of anthracite coal may be taken at 
pound of 
locomotive 


fuel, 


from 7 


about 
cent, 


lost. 


and 
12.2 
at the 
prac 
to 74 


60 per 
of the 
But 


with petroleum an evaporation of 12.25 has 


been 


cent. efficiency. 


practically obtained, 


giving 
HTence the practical evap 


7 


per 


orative value of petroleum can be reckoned 


fas at least from 638 
anthracite 
oil be best applied as fuel? 
made 


than that of 
require a burner 
there are a number 
which have given 


t¢ 


of 


good 


» 7 


per 
coal. 


for 


these on 
results, 


cent. 


higher 


2. How can 
A.—You will 


the 
the 


pt 


irpose; 


market 
while some 


users have preferred to make their own, so 


that the selection 


should not be a difficult 


mon feature of al 


e com- 


of a= satisfactorv burner 
matter. Th 
1 the burners is 


the in 


| jector or jet principle used with steam and 


| hot air. 


common | 


give increase of strength. | 
is always more or less unreliable | will 
for tensile stress, and therefore it is usual to} and not against 


| 


| gines 


the burners are us 


ed, 


ViZ:, 


Two methods of supplying oil to 
by gravity 


from 


elevated tanks, and by pressure from tanks 
placed underneath. 
successful operation, and both have 


The 


advocates. 


the burner, 
The 


ting of 
| the furnace 


ke synote 


al 
fi 


Both 


id the 
Irnace 


plenty of fire-brick surface 
coming heated, will insure a complete com 


bustion of the oil before 
with 
should be set so that the oil vapor 
directed ag 


come in contact 
burner 


be 


be provided for supplying hot 
Generally, 


burners. 


the 
from 6,000 to 7,000} placed as to become 


inst 
boiler. 


of 


the 
the 


Ss) 


stems 


are in 
strong 


the successful 
combustion of oil appears to be in the set- 


arrangement 
should 


which, 


this 


vapor or 


boiler. 


highly heated, 


air 


of 


contain 


by be 


gases 


The 


brick-work, 
Brick flues, 


so 
should 
to the 


these requirements can 


be met by additions to the ordin: iry furnace, 
| without disturbing it to such 


to render it difficult to return to 
if it should be 


coal, 


Illustrations of 


desirable 


burners are 


an 
the 
at an 
given 


extent 


as 


use of 


y time. 


in our 


issues of April 7 and 14, and June 16, 1888, 


> 
3x4 inches ; 
100 pounds ; 
as 180 pounds, 
Steam ports, 
2x3 inches. 
oil tank? 

for a run of 


2x8 


ity of the oil ; 
of one cubic 


foot 


mean 
boiler pressure 


in 


Ss? 


ches . 


A. 


Cc 


feet 


arried 
xhaust 


be 


ample. 


pr 
as high 
200 pounds being the 


3. The tricycle is driven by two upright en 
effective 


essure, 


limit. 
ports, 


What should be the capacity of 
Will two cubie 
20 mile 


sufficient 
-The capacity of 
the oil tank will depend much on the 


qual- 


but we believe that a capacity 
will be 


Your 


steam and exhaust ports are too large, 
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” Transient Advertisements 50 cents @ a Une for each 


insertion under this head. 


line. 


About seven words make a 


Copy should be sent to reach us not 


‘ater than 


Saturday morning for the ensuing week's issue. 


George B. Grant 
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170 sold, 
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Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 
$13.00 I. Dea L. Drawing Stands. The original. 


Send for postal. W.S. Rogers, Troy, N. Y 
To get the best work out of a Star Hack Saw, 
bear down heavily, and draw it very slowly. 
S. A. Smith, 23 So. Canal St., Til. 


Chicago, agent 


| for Appleton Mfg. Co.’s Emery Grinding Machinery. 


Grimshaw’s Pump Catechism. $1.00 postpaid. 
Theo. Audel & Co., 91 Liberty st., N. Catalogue. 
Audubon Machine Works, New Haven, Conn. 


Electrical work, superior facilities. 
chinery, heavy and light. 

Guild & Garrison, Brooklyn, 
steam pumps, vacuum pumps, 
air pumps, acid blowers, filter press pumps, etc. 

For the latest improved Eccentric Hook, Con 
necting Rods and Stub Ends, address T. C. Dill Ma 
chine Company, Philadelphia, Pa. 

S. W. Card & Co., Mansfield. Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 2% 
S. Canal St., Chicago, Western Agent 

For the Lett Improved Diamond Prospecting 
Drill. address the M. C. Bullock Mfg. Co., 138 Jack- 
son St., Chicago, Il. 

‘Twenty Years With the Indicator, 
Pray, Jr. 10.100 sold. Price, $2.50, 
seller; take no other. 


Our catalogue of books on all subjects, including 


Builders of ma- 


N. Y., manufacture 
vacuum apparatus, 


*by Thomas 
Order of book- 


books for machinists and engineers, sent free. 
Norman W. Henley & Co., 150 Nassau St., N.Y. 
Self-adjusting Hand-Serew for Pattern and Cabi 


net Makers, Wood Workers, etc. 
for 50 cents. Wm. H. Denney, 

N. Y. City Bolt & Nut Co., 
brosses St., N. Y. City, 


Sample by mail 
Lancaster, Pa, 

Limited, 33 and 35 Des- 
manufacturers of Machine 


Bolts of every description. Write for estimates 
Upright Drills and Iron Planers, for immediate 


delivery; 
ter, Mass 


Qn! | 


prices reasonable. J. E. Snyder, Worces 
* Only Drill Press built on 
32’ *Ko-rekt’ principles, 

37” | even if they come from Jersey.’ 

42’ Gould & Eberhardt, New i. N. 

DuBois & DuBois, Patent Attys., 715 11th St.. “ ash- 
ington. D.C., procure first-class patents. Send stamp 
for illustrate m pamphlet, ** March of Invention,” con- 
taining valuable information, and list of references 

Every draftsman needs one. The Engineer’s Sketch 
Book of mechanical movements, appliances, devices, 
contrivances.ete.,.by T.W. Barber. 1.936 illustrations, 
&vo., cloth, $3. Catalogue of books on mech. subjects 
free. E & F.N. Spon, 12 Cortlandt St... New York 

De Lamater Screw Propeller Wheel. made only by 
He Samuel L. Moore & Sons Co , Elizabethport, N. 

who have purchased from C H De Lamater & 
oo. New York, all their patterns, books of record, 
gauges, ete Location and equipment well adapted 
for Heavy Steamship Repairs. 

Club Rates.—If no one is gefting up a club for the 
AMERICAN MACHINIST in your town or establish- 
ment, send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN Macuinist, 96 Ful- 
ton St., New York. 

* Binders’ for the AMERICAN MACHINIST. Two 
styles—the **Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions fot 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 53 Bast 
Tenth Street, New York 
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ORACTURESS Ss 


Newton, N. C., 
is reported. 

The Russellville (Ky.) Iron Foundry is to be 
in operation. 


isto have another cotton miil, it 


put 


C. King is reported as erecting a cotton-mill at 
Anniston, Ala. 
M. Osborn is to add new machinery to his mill at 
Bloomingdale, Wis. 





The plant of the Donaldson Iron Company, 
Emaus, Pa., is to be increased. 

The establishment of an electric light plant is 
talked of at Scotland Neck, N. ¢ 
|} The manufacture of an improved air-brake has 
| been estabiished in Carthage, N. ¥ 
| The Smith Paper Company, of Lee, Mass., con 
| templates adding machinery to its plant 
At New Lewisville, Ark., efforts are being made 
| for the establishment of an iron foundry. 

Wallace, Banfield & Co. are to add a new cold 


rolling-mill to their plant at Irondale, Pa. 


The Whittier 
to have 


Machine 
anew shop erected, 


Company, of 
to be 116x75 feet. 


Boston, are 


An Eastern capitalist is reported as endeavoring 
to establish a Chinese silk factory at El Tex. 


Paso, 
Lucadoe & Hager 
machinery in their 
Va. 
The 
Company 


will, it is reported, 
foundry at Glen 


put new 
klk, W. 


iron 


(N. C.) 
capacity 


Mountain 
the 


King’s 


will 


Manufacturing 
double of its cotton 
mill 
The 
put in 
Mass. 


Merchants Manufacturing 
new boilers at 


Company is 
Fall River, 


to 
its cotton-mill, 


It is reported that the 
pany. Thornton, R. L., 
plant. 

A factory 
Gordonsville, Va., 


Thornton Worsted Com 
is to increase the size of its 
Bros. at 
fancy 


is to be erected by 
. 


to 


Snope 
manufacture cotton 


goods 


It is rumored that Eastern parties will organize a 
stock company, 
|W. Va, 


to erect a steel plant, in Wheeling, 


10 


The Bliss Cotton Hardware Company, 
Colo., has been incorporated, with a capital of 
$10,000. 


The Griffin (Ga.) Ice Company is reported as to 


, . | 
put in new machinery to increase the capacity of | 


its ice factory. 


The Georgia Manufacturing Company, White 


Hall, La., is reported as to put new machinery in | 


its cotton-mill. 

J. B. Pyron, of Cincinnati, Ohio, is organizing a 
$100,000 stock company, to erect a cotton-muill at 
Collinsville, Ala. 

Negotiations are now pending for a new steel 
plant to be erected at Mendelssohn, Pa., in the 
Monongahela Valley. 

The Hendrick Manufacturing Company, of Car- 
bondale, Pa., have broken ground for a new ma- 
chine shop 140x40 feet. 

Combs & Brown, machinists, at Woburn, Mass., 
are building at Haverhill, andexpect to move their 
business there in July. 

The Pitman Manufacturing Company, of Laconia, 
N. H., will soon begin the erection of new build- 
ings at a cost of $20,000. 

The Cumberland and Unaka Iron and Steel Com- 
pany have been organized at Knoxville, Tenn., and 
will erect a plant at once. 

It is stated that Watts Bros., Middlesborough, 
Ky., will add a Bessemer plant to their steel works, 
at a cost of nearly $500,000. 

A stock company is being organized, it is re 
ported, by N. B. Smith and others, to establish a 
cotton factory at Grover, N.C. 

A new foundry and machine shop is to be erected 
at Hillsborough Bridge, N. H., and a good business 
has already been guaranteed it. 

Williams, White & Co., Moline, Ill., have issued 
a new catalogue of ** Bulldozers’? hammers, drop 
presses, dies, tire setters, etc., etc. 

New machinery is to.be placed in the Nazareth 
(Pa.) Manufacturing Company’s plant for the 
manufacture of jersey underwear. 

A new dyehouse is to be erected by the Man 
chester Cotton-mills, Fort Worth, Tex. New spin- 
ning machinery will also be added. 

The Knoxville Iron Company, of Knoxville, Tenn., 
will rebuild its machine shops and bolt depart- 
ment, which were recently burned. 

The Marshallville (Ga.) Manufacturing and Im- 
provement Company contemplates the erection of 
an iron foundry and machine shops. 

The manufacture of iron furnaces is an enter- 
prise to be established at Queen City, Tex , under 
the management of an English syndicate. 

The Sands Automatic Fan Company has filed in 
the Secretary of State’s office a certificate of re- 
moval from Meriden to Bridgeport, Conn. 

The Mosler Safe and Lock Company, of Cincin- 
nati, Ohio, is investigating with a view of establish- 
ing a branch safe works in Chattanooga, Tenn. 

The Graham Wrench and Drop Forging Com- 
pany, of Buffalo, N. Y., has been incorporated, to 
manufacture a new pipe wrench; capital, $40,000. 

A movement is on foot at Scranton, Pa., to build 
a wire-drawing plant and nail factory. James 
Nolan is mentioned as the originator of the enter- 
prise. 

The Farrell Foundry and Machine Company, 
Waterbury, Conn., will begin work soon on a new 
machine shop, 100x100 feet, one and two stories in 
height. 

The foundation work for the Smith & Briggs 
Brass Company, maker of plumber supplies, at 
Buchanan, Va., has been begun, and is being pushed 
rapidly. 

The Globe File and Hardware Company has been 
incorporated at St. Louis, Mo., with a capital of 
$20,000. Stockholders : C. H, Niekamp, C. J. Becker 
and A. O. Rule. 

A new building, to be equipped with machinery, 
is to be added to the plant of J. M. Robins & Co.., 
manufacturers of special metal-working machinery, 
at Cincinnati, O. 


The South Pittsburg City Company is, through 
its agent in England, endeavoring to organize a 
stock company to construct a steel plant at South 
Pittsburg, Tenn. 


Messrs. A. J. Sweeney & Son, of Wheeling, W. 
Va., manufacturers of all kinds of machinery, have 
contracted with the city of Staunton, Va., to re- 
move their plant to that place. 


The John E. Beggs Machinery and Supply Com- 
pany have filed articles of incorporation at Pater- 
son, N. J. The capital stock of the company is 
$25,000, of which $10,000 is paid in. 


The Pulaski Knitting-mills Company, Savannah, 
Ga., has organized, with W. W. Williamson as 
president. It has leased a building, and will put in 
machinery at once. Capital, $50,000, 


The Mason-Perkins Manufacturing Company, 
Bristol, N. H., has begun work on the foundation 
for an extension to its machine-room, and will shut 
down about July 1, to complete the work. 


The Automatic Knife Company has been incor- 
porated, with a capital stock of $25,000, and will 
erect a factory at Gananoque, Ont., for the manu- 
facture of a patent automatic pocket knife. 


It is stated that the Alleghany Mining and Devel- 
opment Company authorized its executive 
committee to close contract for the erection of a 
rolling-mill and nail-mill in Clifton Forge, Va 


has 


Denver, 


lable iron and machinery; capital, $100,000. 
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The Railway Supply Foundry Company, of Chi- 
cago, Ill.. has been incorporated, with capital stock 


| of $60,000, for general manufacturing; incorpora- 


tors, Irwin Veeder, W. M. Rheem and O. R. Barnett. 


It is proposed to organize a stock company at 
Knoxville, Tenn., to promote the establishment of 


| small industries, and erect a plant to furnish power 


forsame. W.H.Greers can give further particu- 


lars. 

The National Malleab:e Iron Company, of Peoria, 
Ill, has been incorporated, to manufacture malle- 
In- 
corporators: A. Henry, A. C. Angler and Geo. A. 
Wilson. 

The Defiance Machine Works, of Defiance, Ohio, 
buliders of patent wood-working machinery, have 
just completed a very fine fire-proof pattern house 
60x30 feet, to be used exclusively for the storing of 
patterns. 

Messrs. I. Matheson & Co., New Glasgow, N.S., | 
are building a 150x75 feet addition to their works, | 
to be used in the construction of steam boilers. 
This concern is a large manufactureg of mining 
machinery. 


Operations on the buildings and furnaces of the 
Damascus Steel Works, to be erected at Denver, 
Col., are to begin as soon as a site is decided upon, | 
which it is expected will be within a week. Work 
will be pushed. | 

The Atlanta Iron and Steel Casting Company, re- | 
cently organized at Atlanta, Ga., expects to build a | 
plant for making steel castings and other kinds of 
steel, and is now preparing plans. Edward Van 
Winkle is president. 

Merchant & Co., Philadelphia, Pa., have issued a 
new illustrated catalogue of the Star Ventilator, 
for the ventilation of all kinds of buildings. The 
illustrations show the application of the ventilator 
and its construction. 


The stock company recently organized by W. A 
Rinehart and others, to erect an iron foundry and 
machine shop at Covington, Va., has been incor- 
porated as the Covington Machine Company, with 
a capital stock of $500,000. 





The Huntington (Ark.) Cotton-mills Company has 
been incorporated, with A. G. Raymond, president ; | 
L. Godfrey, vice president, and E. W. Ross, secre | 
tary, to erect a cotton, cloth and yarn-mill of 8,000 | 
spindles ; capital stock, $150,000. 


George Riddick and others, of Anderson, Ind., 
have, it is stated, organized the Hygeia Ice Com- 
pany, and will erect an ice factory in Norfolk, Va., 
and sink artesian wells for water supply; capacity 
of factory to be 60 to 90 tons per day. 


An Ohio party is corresponding with the Big 
Stone Gap (Va.) Improvement Co. relative to the 
establishment there of foundry and machine shops, 
rolling-mill electrical works, two glass factories, 
and other manufacturing industries. 


The $100,000 stock company lately organized to 
erect a nut and bolt factory at Curtis Bay (P.O. 
Baltimore), Md., has been incorporated as the Mary- 
land Bolt and Nut Company, by D. L. Bartlett, J. | 
©. Norris, A. Von Lingen and others. 





Messrs. R. Vogel, C. J. Steiner and Fred Hessler, 
of Chicago, have incorporated the Railway and 
Construction Company, with capital stock of $100,- 
000. The business of the company will be the sur- | 
vey and construction of railway lines. 

A company has been formed at New Albany, Ind., | 
with sufficient capital for operating the steam forge | 
and rolling-mill, which recently suspended opera- 
tions at that point. Operations will begin at once 
on a much larger scale than heretofore. 


The stock company recently organized by W. A. 
White and others to erect iron foundry and ma- 
chine shops at West Point, Miss., has been incor 
porated as the West Point Foundry and Machine 
Shops, with an authorized capital stock of $12,000. 


Wall Lake, Iowa; Easthampton, Mass.; Woon 
socket, R. [L.; Bristol, Pa.; San Francisco, Cal.; 
Madelia, Minn.; New Britain, Conn.; Napoleon, 
Ohio; Rockdale, Texas ; Roodhouse, Ill.; Zanesville, 
Ohio. 


Concord (N. H.) capitalists have formed a com- 
pany to engage in the manufacture of incandescent 


| ark, N. J. 
| frigerating machines and appliances, and other ma- 


There is water-works agitation in Sheldon, Iowa; | 


and treasurer. The company proposes to erect | 
foundry and machine shops for the manufacture of 
the Southern Queen range. | 

The Midvale Steel Company, Nicetown, Philadel- | 
phia, have recently increased facilities, and are now 
prepared to make steel castings and forgings of 
the heaviest description. This company has ftur- 
nished ordnance material to the United States gov- | 
ernment for several years past. 

The Maryland Tube and Iron Works has been in- 
corporated, with H. O. Chapman, of Philadelphia, 
Pa., as president ; J. B. Hayes, of Norristown, Pa., 
vice-president, 
secretary, to establish pipe works at Hagerstown, 
Md. The capital stock is $60,000. 

Enright & Johnes have succeeded George S. Davi- 
son and Davison & Briggs, starting in business at 
61 Market street, near Market street depot, New- 
They will build and repair ice and re- 


chinery, and do a general steam engineering busi- 
ness, 
» 
The Hill Machine Company has been reorganized 
at Florence, Mass., with a capital of $100,000, and 
these officers: President, A. G. Hill; vice-presi- 


| dent, Max Ulrich; treasurer and manager, C. H. 
| 


Clute. It is proposed to erect new shops at once 
for the manufacture of the Ulrich steam engine, 
and plans are now being drawn. 

The East Lebanon Iron Company have been 
formed at East Lebanon, Pa, to erect a rolling- 
mill at that place. The capital of the company is 
$100,000. N. E. Legat is president, and the re- 
mainder of the directory is composed of H. O 
Nully, James E. Legat, J. R. Beckley, Daniel S. 
Light, J. B. Irish and H. T. Atkins. 

The capital stock of the Ticonderoga Machine 
Company, Ticonderoga, N. Y., has been increased 
from $30,000 to $125,000, and an addition is being 
built to the old machine shop, which will be 144x80 
feet. The building willbe of brick, and equipped 


| with the most modern machinery for the manu- 


facture of mining machinery and gas engines. 


The new safe and lock works which are to be 
erected at Elizabeth, N. J., have been duly organ- 
ized, with a capital stock of $200,000. They elected 
J. R. Wylie as treasurer, and C. H. Underwood, E. 
W. Neff, J. T. Hough, J. B. Sheriff Jas. H. Graham, 
W. C. Voigt, and John Collier as directors. The 
company will be known as the American Vault, 
Safe and Lock Company. 


The new tin plate building of the St. Louis 
Stamping Company. St. Louis, Mo., is rapidly near- 
ing completion. It was thought the plant would 
be ready for operation by the Ist of Juiy, but 
work will not begin so soon. The machinery will 
be placed as soon as the building is finished, but 
the building of the furnaces is a time-taking opera- 
tion, so that it is very probable that the works 
will not be ready to operate for two months. 


The Canonsburg Iron and Steel Company, of 
Pittsburgh, manufacturers of fine sheet iron and 
sheet steel, and whose plant is located at Canons- 
burg, Pa., have recently decided to add an addi- 
tional sheet-mill to their equipment. They are 
now negotiating for the necessary machinery. 
Everything connected with the new mill will be of 


| the most modern design, and when completed, the 


capacity of their plant will be increased one-third 
of the present amount. 


Landis Bros., tool builders, of Waynesboro, Pa., 
are about putting up new shops onasite on the 
main line of the Baltimore & Cumberland Valley 
R. R., at the same place, to consist of a machine 
shop and foundry with modern improvements. 
They are having a steadily growing trade for their 
grinding machines, having recently exported two 
machines ; one each to Switzerland and Belgium. 
They contemplate adding several new tools to their 
manufacture in the near future. 


George E. Downing, of South Pittsburg, Tenn., 
and associates have been donated a site to erect an 
open hearth basic steel works. Construction will 
commence at an early date on furnaces and rolling- 
mill. An agent is in England raising necessary 
capital for another plant of the same character. 
The town has also promised to donate a site to 
another company of Tennessee and eastern people 
for the erection of blast furnaces, steel plant and 
rolling-mill. Other small plants are negotiating for 





light dynamos, power plants, railway motors and 
storage batteries, which are the inventions of J. H. 
Showhan, who recently moved to that city from 
Detroit, Mich. 


pany’s works, St. Louis, Mo., last week, destroyed 
the blacksmith and machine shops, entailing a loss 
of about $15,000. The shops will be immediately 
rebuilt. and the machinery destroyed, duplicated 
as quickly as possible. 


The Berry & Orton Co., 
facturers of car builders’ tools, are to build a large 
five-story brick factory, situated on the corner of 
23d and Arch streets. They hope when it 1s com- 
pleted to fill all orders promptly. They are at pres- 
ent behind their orders. 


The foundry plant at Quakertown, Pa., consist- 
ing of foundry, machine shop, warehouses, ete., 
has been purchased by a syndicate of capitalists, 
consisting of J. R. Wood, 8S. H. Morgan, John 
Hillegas, Charles Smith, Cornelius Burnside, George 
Yost and Francis Sanders, 





The Southern Queen Manufacturing Company 
has organized at East Chattanooga, Tenn., with T. 
A, Snow, president, and C. A. Williard, secretary 


| Y., write us: 
| city, July 1st, at 40 Cortlandt street, under the style 
A fire at the Missouri Car and Foundry Com- | 


of Philadelphia, manu- | 


sites, etc. 


The Weston Engine Company, Painted Post, N. 
** We expect to open an office in your 


of Messrs. Julian Scholl & Co., for the purpose of 
| handling our engines in your market. We will 
| soon send you our new illustrated catalogue, which 
| we think will compare with any in the whirl of 
business maze, not only in appearance, but for the 
| goods it represents. We have recently added a new 
| governor to our engine, which is going to send it to 
the front, as we can guarantee as close regulation 
{as any automatic engine on the market.” 
| The Penberthy Injector Company, Detroit, Mich., 
| Sent a full line of injectors to the chemical and 
| physical laboratory of J. F. Elsom, of New Albany, 
Ind., the object being to ascertain their efficiency 
as boiler feeders. The following is from one of the 
sheets, and is copied from the original report by 
Mr. Elsom: * Injector B. Attention after starting, 
none; Pressure on gauge, 8 pounds; Lift, 4 feet 
2 inches; Temperature without heater, 150 
| Temperature with heater, 207.5° Fabr.; Amount of 
| water moved, 256.2 gallons; Time, 60 minutes; 


| Efficiency, geared pump from engine as unity, 99.2 | 
| per cent.” 





and O. C. Knipe, of same place, | 
|to the fact that exhibitors do not ship and 


A Suggestion for Flooring a Machinery 


Hall for Exhibition Purposes. 


By Joun Henson. 





Among all the disagreeable things con 
nected with an exhibition, both for the au- 


'thorities in cbarge and the exhibitors, are 


the delays before the opening and after the 


| closing of the exhibition. 


The cause of the delay in opening is due 


get their exhibits on the ground on time, 
and difficulties in unloading and depositing 
the goods in their proper places. The at- 
tempt is made at each exhibition to improve 
on this, by insisting that the goods shall be 
shipped a considerable time before the open- 
ing, and this time is made longer and longer 
at each succeeding exhibition, with the re- 
sult that the delays become worse. The 
writer believes that this delay on the part of 
the exhibition could be better prevented by 
the explicit statement to each exhibitor that 
unless his goods are shipped on a certain 
day there will be no certificate issued to 
secure free return freight, nor the appro- 
priated space reserved. 

A difficulty exists in handling the goods 
when received at the building. It is evident 
from the arrangement of every freight sta- 
tion in the country that it is desirable to 
have the }latform level with the floor of 
freight cars, hence, so far as the handling of 
the goods is concerned, no one will question 
that it would be better to have the floor of 
Machinery Hall, or, in fact, nearly every 
other exhibition building up to car floor 
height from the railroad tracks, which 
tracks should be laid through all the main 
aisles of every building. To point out how 
a floor can be constructed to meet this and 
other desirable conditions is the object of 
this paper. 

Build cross walls or cross lines of piers, 
seven feet from center to centcr, of such a 
height that when 12” timbers and the fleor 
are laid the top of the floor will be at the 
proper height. Lay the stringers or sills, of 
either long 10x12 timbers, or of two thick- 
nesses of 6x10 pieces, 14, 21, or 28 feet in 
length, breaking joints so that no splicing 
will be required, then lay the floor entirely 
of pieces 6x10" by 7 feet long, all pieces 
throughout the entire floor to be alike, and 
heavy enough to stay without nailing. Such 
a floor, level with the cars, will be easy to 
unload upon, and strong enough to hold all 
machinery, except where foundations are 
Where it is necessary to build 
foundations any one piece of the floor can 
be picked up by a pair of screw handles, and 
the opening readily increased to any extent. 
After the foundations are laid, the patching, 
such as cannot be filled by the standard 
pieces of flooring, can be pieced out by 
plank. When admission of the cars 
stopped, the track spaces, which are then to 
form the aisles, can be floored over the same 
as the other parts. There will be ample 
space below for pipes of all kinds, accessible 
at all points, and also space for every exhibi- 
tor to store his own packing cases, which, if 
too large, can be made in knock-down form. 
This will avoid a monstrous nuisance at the 
opening of the exhibition, and the waiting 
of from one to fifteen days at the close to 
get the packing cases, which heretofore have 
been the most troublesome things to deal 
with. Admirable as was the plan at the 
Centennial, the packing cases were so piled 


necessary. 


is 


one upon another, and there were so many 
long delays and general smash-ups as to 
make things anything but pleasant. Great 
piles had to be overhauled and brought in 
through the rain and sleet, whereas the pro- 





posed plan would make each exhibitor 
master of the packing case situation. The 
arrangement of the floor would be even 


more advantageous for shipping than for re- 
ceiving, and when the goods were all re 
moved the floor itself could be easily loaded, 


}and every piece become a_ seasoned railroad 


tie worth more than when laid in the floor. 


Fabr.; | There is one objection, and that quite seri 


| ous, but one that can be partly overcome, so 

| : . nm 
as to leave it on the endurable side. The 

| objection is that during the days of placing 
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and removing the exhibits, the railway 


tracks make long canals through the build- 
ings, which cannot be crossed without climb- 
ing down and up; by throwing light plank 
bridges across, or by supplying, for the use 
of spry young men, hanging ropes from 
which they could swiig across with ease, the 
objection will be modified. 

Although it is too late to make this sug- 
gestion available at Chicago, it may be in 
other cases, provided there are not 
tions so great as to overbalance the advan- 
tages. 

To exhibitors who have suffered the ex- 
perience, no hints are necessary ; but to 
others who are contemplating making an ex- 
tensive exhibit at Chicago the suggestion is 
made, that now is the time to begin to think 
about it. Let each say to bimself that if the 
exhibition is to open on the Ist of May, °98, | 
and there is any delay, it shall not be my | 
fault. Do not gamble on the prediction 
that the buildings will not be ready. Plan! 
your exhibit in advance ; have a place set 
apart in your establishment the size of the 
space you have. allotted to you; arrange | 
your exhibit as you expect to have it, and 
to settle on that call in an artist and ask him 
to tell you what clap trap and monkey | 
shines to leave at Note what tools 
and traps you have to erect the 
exhibit and take them all with you. If you 
have any foundation to build or carpenter 
work to do, take your own mason and car- 
penter and their tools with you, not only be- 
cause it will be cheaper, but because it will 
avoid delay. The best packing cases of | 
large size, and in the end the cheapest, are | 
those made by grooving the ends into the | 


objec- 


home. 
needed 





bottom, top and sides as the heads of a bar- | 
rel are grooved in, and then hoop the ends | 


of the boxes with band iron hoops welded. 
Arrange it so the small boxes will go inside 
the large ones. 

If exhibitors would find 


out who their 


neighbors were to be and club together and | 


employ a designer to arrange the display, 
so that the result be 
whole, rather than for each to go in on his 
own hook, and find himself an extinguished 
unit in a sea of confusion, the result would 
be much more creditable. 


A 


will a harmonious 


concern may be a large factor in 


neighborhood, but a small one in a nation ; | 


asa nation may be great in its own estima 
tion and shrink wonderfully when 
rounded by others. 


sur- 


a 


A Belt Dynamometer. 


By 8S. P. Watt, CINCINNATI, OHIO. 
Meeting 
Engineers ) 


(Presented at the Providence of Mechanical 


The dynamometer here presented (Fig. 
221) consists of a set of pulleys mounted on 


a suitable frame and disposed as follows: | 
The pulleys A and C are fixed to the shaft | 
The | 
pulleys # and F' revolve freely, as inde- | 


a; B and Dare fixed to the shaft 4. 
The 
shaft g has a second shaft 7, fixed to it mid- 
Shaft 7 
constitutes a pivoting axis, parallel to the 
shafts a and 4, for the shaft g, together with 
the frame A and the weight lever JZ, all 
Only enough motion of 


pendent loose pulleys on the shaft 


way between the pulleys Hand F-. 


rigidly connected. 
L to determine the direction of 
action. 
L, the end of the lever could be 
to a small platform scale and its tendency to 
rotate weighed. It might be useful to make 
the frame between the pulleys adjustable at 
d and ein order to vary the tension of the 


is allowed 
Instead of the weight on the lever 
connected 


dynamometer belt, or, better still, it might 
be so constructed that the absolute tension 
could be noted at any time, whether working 
The working of the apparatus is 
A driving belt from the source 
The 


or at rest. 
as follows: 


of power is put on the pulley A. ma- 


chine to be driven is belted from the pulley Mr. WituriaAm Kent: I am _ especially 
B. The dynamometer belt passes from the interested in the result of dynamometers 
lower side of the pulley ( tothe pulley /, now, for the reason that we bave used one 
around F to D, around D to #,around # or two, and have been engaged in a law 


back to C. It will be seen that ( is a driv- 
ing pulley, and Dadriven pulley. When 
the system is at rest the four strands of the 
dynamometer belt have the same tension. 





a 


AMERICAN 


If, now, Crevolve and drive D, the tension 
7’, of the belt from C around the loose pul- 
ley /' to D will correspond to the tension of 
the taut side in a simple system of two pul- 
leys, and the tension 7, of the belt from the 
lower side of D around F’ back to the lower 
side of C will correspond to the slack side. 

The difference of tension is the driving 
pressure P, and taking 
we have: 


‘7, 97, 


what actually occurs 


: a’ Ae 


~ 


Now P in pounds multiplied by the speed 


| of the belt is foot-pounds developed or con- 
ignoring friction. Let +r the 
radius of the position of pulleys # and F 
from the pivot f. Let 7 be the 
ithe weight W from j, to balance the tend- 
/ency of the frame A to rotate about # when 
| working, then: 
| : 
Wi = 7r(2T,—27,)or “! = 
‘ 2r 
It is evident that should a Prony brake be 
| put in place of the pulley Bthe power de- 


| veloped by the motor to A could be deter- 


| sumed, be 


distance of 


T,— T,=P. 


| mined. If a machine be driven from the pul- 
\ley B, the power consumed could also be 
| noted in the speed of belt and the position of 
In the 
| use of different belts as dynamometer belts, 
| the of belts 


ithe weight from the same formula. 


such 











MACHINIST 


measure the horse-power was to measure 


the belt (laughter), and that it wasn’t a 
proper way of telling the horse-power. I 


would like to hold that man up as a terrible 
example for this society. I hope no other 
member of this society will ever have the 


temerity to get on the witness stand and 


say such a thing as that. So, Mr, Presi 
dent, I am very anxious to get on record 


We have 
had discussions of this matter in the society 


actual records of dynamometers. 


before, and the chief thing we had to bring 
in opposition to this expert was to show 


UNIVERSAL PIPE HANGER. 


that those whom we recognized as experts 
on belts, we referred to papers they had 
written in the society, and found that those 
experts were confessing that they didn’t 
know very much about belts anyway. 

The particular belt in question was. said 


| 


artificial water supply 
countries is reviewed, and its 
tages fully set forth. 


end wise. 


11 


ject of irrigation, in which the history of 


in this and other 


great advan- 
It is declared that the 


subject of irrigation is second to no other in 
importance to the State of California, gold 
mining not excepted. 


Universal Pipe Hanger. 





The engravings presented herewith show 


anew pipe hanger, in which provision has 


been made for the effects of expansion and 
movement of the pipe laterally as well as 
It is well known that when along 
line of pipe is expanded by heat there is 
usually more or less tendency to move side, 
ways, which, if resisted, may cause trouble. 
This hanger allows for such movement by 
means of the universal joint which is inter- 
posed between the stud or lag-screw, and 
the ring which encircles the pipe. The en- 
the of the 
hanger very plain, and it will be noticed 
that it can be applied after the pipe is in po- 
of the bolt which 
throagh the yoke or universal joint. 


graving makes construction 


sition by means passes 

The lower end of the lag-screw is pro- 
vided witha regular pipe thread, so that, by 
means of a coupling and piece of pipe, it can 
be extended to any desired length. 

The hanger is simple, strong, easily put 
up, and is well calculated to overcome some 
of the difficulties 
pipes. 


encountered with steam 


Where desired, the lag-screw is replaced 
by a clamp for an iron beam, as shown. 
to 14 
diameter, by E. Rutzler, 178 Centre street, 
New York City. 


They are made in all sizes for pipes 4 


It is often reasoned that men cannot start 


jin manufacturing business in a small way, 
jas they could twenty-five years ago, with any 


prospects of success, the large corporations 
being able, and disposed, to crush them, 
This is probably true, to some extent, but 


not to the extent generally believed. By 


ispreading his energy over little space, the 


)small manufacturer is often able to compete 


by one man to transmit 21 horse-power, as | 


he knew from his experience and measure 
ment and observation. After we had shown 
that that had made a 
saying it was 36 instead of 30 Snches, they 
had another expert, who, from his knowl- 
edge and experience, testified that that belt 
was transmitting 18 horse-power, and he knew 


man, who mistake 


he was right, because his estimates never 
varied from actual tests more than ten per 


cent. The next day I went up to another 
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Fig, 221. 





A BELT DyYNAMOMETER. 


of 
will also be seen that 


readily be determined by the use 
lt 
the 


brake attachment. 
but of 
with the pulleys. 


one side belt comes in contact 


DISCUSSION, 


suit, in which it has been sworn to by a 


member of this society—and 1 am glad to 


say he is not now a member of it—that they 
are of no use, and that the only way 


the 


to 


found that that belt could not transmit over 


seven horse- power. Two years before it had 
transmitting 
So that 


by a 


been tested, and found to be 
seven and a quarter horse-power. 
the difference 
brake and guessing runs all the way from 7 


The moral 


between testing pony 


to 21 horse-power. (Laughter.) 
is: Don’t you guess what a belt is transmit 
ting, because you nearly always guess too 
much, 

i 


The Chronicle of June 7 


contains a most elaborate article on the sub 


San Francisco 


with the large one, who is generally handi- 
capped with more or less of unwieldiness. 
Inthe machine business, for example, the 
small shop is in the process of growing into 
the large one, in just about the same old- 
fashioned way as ever. In fact, there were 
probably never more instances of this than 
there are to-day. Concentrated 
a potent factor in this. 


energy is 


abe 





‘Burning Smoke” is not such a modern 
the 


steam engine, printed more than sixty years 


idea as many suppose. In a book on 


ago, is the following: ‘* There are cases in 
which it is of advantage to burn the smoke 
that from As, however, 
When the fire is properly managed but little 
unconsumed matter will issue from a 


issues furnaces 
fur- 
nace of the ordinary construction, such plans 
are of very little value in making the heat 
produced bya given quantity of fuel greater. 
It is only then, when the smoke that ocea- 
sionally issues when fuel is just added is 
productive of inconvenience to the neigh- 
borhood that furnaces of the kind [for burn- 
ing smoke] need be erected.” 





Machinists’ Supplies and Lron. 


New York, June 27, 1891. 

Iron—American Pig—The market is steady and 
there is a moderate amount of business being done. 

We quote: No. 1 Foundry, Standard Northern 
brands, $17 to $18; No. 2 1s selling at $16 to $17, 
and Gray Forge at $13.90 to $14.50. Southern brands 
of good quality are obtainable at $16 to $17.50 for 
No. 1 Foundry; and $15.75 to $16 for No. 2; and $14 
to $14.50 for No. 3. 

sScoteh Pig—We quote at $24 50 for Coltness 
for Dalmeilington ; and $20.50 for Eglington. 

Copper—Prices are steady, but littie business is 
being done, as the demand for consumption con 
tinues light. Actual values are under the circum 
stances difficult to determine, but there are bids at 
12%4c. to 12,.80c. for spot, while holders’ prices are 
somewhat above 13c. 

Lead—There has been very little business done 
on account of failure to agree as to prices. Values 
in car lots are at 4.40c. to 4.50e, 

Spelter—The market is somewhat unsteady, but 
with a tendency to firmer prices, though there 1s 
little if any improvement in demand. 
at Se. to 5.05¢, 

Tin— Tbe market continues quiet, but prices are 
firmly maintained at 20.50, to 20.70c. for spot. 
Antimony—The market is dull and prices weak 
We quote Hallett’s at 13c. to 13'44c.; Cookson’s, 
144éc. to 15c.; and 13c., for X. L. 
Lard Oil— Prices are maintained at 5c. to 53ec. for 
' City, Western at 5le 


; $22 


Values are 
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-*WANTED# 


“ Situation and Help” Advertisements only inserted | 


under this head. 


Rate 30 cents a line for each inser- 
tion. 


About seven words make a line. 


the ensuing week's issue, 
Agents wanted in every shop for fine 
gauges. Address E. G. Smith, Columbia, Pa. 
Wanted — Progressive, energetic machinist, 
foreman in bicycle factory. Mfr., Am. MACHINIST. 
A young mechanical draftsman, with excellent 
refs.. wishes a position. Permanent, Am. MACH. 


Experienced molder, with $3,000, to take a one 


half interest in a well established western foundry | 


and machine shop. Address Box 12, Am. MAcu. 

A first-class tool maker, well posted on automatic 
machines, wants situation to keep them in order, or 
to build new ones. Address Box 9, Am. MACHINIST. 

Mechanical draftsman and designer of 10 years’ 
American practice wants position or take charge 
of drawing office. ‘* Camera,’’ AM. MACHINIST. 


Wanted—A general blacksmith. good, all-round | 
man; good wages. Apply to the Merrill-Stevens 


Eng. Co., Jacksonville, Fla. 


Foundry foreman is open for engagement; light 
or heavy work. 17 years’ experience; ample refer- 


ences. Western State preferred. Box 11, Am. Macu. 


Draftsman who is familiar with engine work, gen- 
eral machinery and  potgt| desires a position. 
Address ** Lilly,”’ 351 Rookery, Chicago. 

Wanted—Situation by a technical graduate who 
has had & years of practical experience; age 25. 
Address D. E., AMERICAN MACHINIST. 


The superintendent of a boiler works, who is a Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
7 s js : ? 
prac. man and accustomed to all classes of work, is Light and fine machinery to order: Foot Lathe 
desirous of changing, & invites correspondence for Catalogue for stamp. E. O. Chase, Newark, 
his services. Loco, work preferred. Supt., AM. Macu. oe ed ce Ree eo ae : 
fest Bolt Header in the world for $50. aaa 


Wanted— First-class mechanical draftsman; ap- 
ply, stating experience, and wages expected, to Edi- 
son General Electric Co., Canadian Works, Peter- 
borough, Canada. 


Wanted — A bang-up machinist with money, 
fully competent to take charge of a 50-hand shop 


interchangeable work. and let 
Address Box 170, Baltimore, 


on. light 
on the road. Md. 


Wanted—A position as brass foundry foreman ; 
have a thorough practical and scientific knowledge 
of mixing and alloying all the new bronzes, brasses 
and white metals; also molding of both heavy and 
light work in all its details. Address C. W. Pine, 
24 Dudley street, Cincinnati, Ohio. 


me 


Wanted—Position as supt. or foreman, by a young 


man, 36, successful in the systematic manufacture 
of machinery and mechanical devices, and in the eco 
nomical management of men; a designer and drafts 
man of automatic and interchangeable machinery, 
tools, jigs, ete. ), H. S., Box 197, Burnside, Conn. 


Wanted—In the vicinity of New York City, a 
position as draftsman orsuperintendent by a young 
man having a technical education. 13 years’ ex 
perience as a pattern maker, draftsman and ma 
chinist. Expert in handling men to an advantage. 
References. R. B., care Mrs. R. Henn, 115 Nassau 
Avenue, Brooklyn. 


A young married engineer, resident of Bloomfield, 
wishes engag’t in Newark or yicinity. Has occupied 
positions as draftsman & constructing eng’rin New 
York for some years past. Having served his time 
and worked ina marine engineering shop, will aiso 
take prac. charge of shop, large or small; 
erate salary expected. 


Refs. & recommendations in 
personal interview. ©. C, 


C. T.. Bloomfield. N. J 


Copy should | 
be sent to reach us not later than Saturday morning for 


surface 


as 


go 


only mod- | 


Position by first-ciass millwright understanding 
| all details of factory buildings, engines and machin- 


|}ery. Age, 37; 18 years’ experience, 10 years as 
foreman. J. A. V., Station **G,’’ Brooklyn, N. Y. 


Wanted 
burgh, Pa. 


| At Pittsburgh Locomotive Works, Pitts- 
} .a competent foundryman to take charge 
| of iron and brass foundries; must be active, entirely 
| temperate, and thoroughly understand locomotive 
work; state salary expected, and give references. 
| Wanted—A sober, energetic young man, good en- 
| gineer and machinist, who can operate a Miller & 
Bierce steam and hydraulic cotton compress suc- 
| cessfully: also take charge of labor around the 
| compress, commencing August 15th inst.; salary 


| $75 per month. Address, with references, Union 
| Compress & Warehouse Co., Macon, Ga. 
| Wanted—By a western technical school, an in 


; structor in pattern making and wood work, one 
| capable of organizing and directing a systematic 
course of training; also a brass molder thoroughly 
| posted in the various branches of foundry practice. 
and capable of giving instruction in same. Address, 
with references, A. W. Bradley, AM. MACHINIST. 
Situation Wanted—A foundry foreman of severai 
| years’ exp. ina couple of the best shops in the 1 
S.. and capable of handling men to an advantage, 
and taking charge of the most difficult work in 
either loam, dry or green sand, will be open for 
an engagement after July Ist. Best of references 
furnished. Address Box 4, AMERICAN MACHINIST. 





J. MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Che ap % 2d hd-lathes & planers. S.M. York, Clev’d,0. 


C. I. Baush & Sons, Holyoke, Mass. 


Wanted—Specialties to build for ~~ 
trade. Bluefield Iron Works, Bluefield, 


Special leather and cement for covering : cae 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 

Engine for sale; 55 H. P. Watts-Campbell slide 
valve engine in good order; will be sold cheap. F. 
Berg & Co., Orange Valley, N. J. 

One Wright automatic engine for sale, 
condition; cylinders 15''x32’’",. Can be 
Greenpoint avenue, Brooklyn. 

Wanted—Agents for Mechanics’ 
of Practical Rules and Tables. 
should send 15 cents for this book. 
mit Pub. Co., Akron, O., Box 40. 


For Sale—Three 3-ton jib cranes. 20 ft. height of 
mast, swing in space of 35 ft. Can be seen in posi- 
tion until July 15th at works of The J. Morton 
Poole Co., Wilmington, Del. 

Wanted—Two practical machinists to take half 
interest in foundry and machine shops, having ex- 
cellent facilities for doing good work, manufactur 
ing and jobbing. P.M. Trumbower, Muncy, Pa 

Wanted—Engineers to write for catalogue of. all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’s 


gh, Pa. 
Wanted—Wm. Rontree, engineer. 
ployed in our works during 1886 and 1887 
| of something to his advantage by 
once, 
| fully received at the Fulton Iron Works, See 
and Carr streets. St. Louis, Mo. 


Ha mn 


in good 
seen at 251 


Reference Book 
All mechanies 
Address Sum 





addressing us at 


nd 


who was em- 
‘, Will hear 


Any information of the above will be thank- 





The |. 


Never Questioned. 


| The superiority of the Bradley Hammers has 

*} never been questioned. Some think the price is a 

B dl little high, but no other manufacturer furnishes 
ra Cy as much. Anvil bloek made separate, not cast in 

..| One piece with the main frame. Wide eccentric 


cushi 


Cushioned 
| right 
Hammers 








and strap, not a little crank pin. 
instantly changing length of stroke. 


Slip sleeve for 

Rubber 
Helve, Up- 
Send for catalogue. 


ons to absorb the concussion. 
and Beaudry styles. 


BRADLEY & CO., SYRACUSE, N.Y. Branches at 
14 Warren St., N. Y., and 96 & 98 Sudbury St., Boston. 





Horizontal 
Spindle 
Drilling 


AND 


Boring 
Machine, 


BEAMAN 
& SMITH, 


Providence, 











ee 
WELDLESS 
TEE. me Om 8 Oe 8) JB 
& Co. 





John S. Leng’s Son New York, 





VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R, I, 


STEAM BOILERS. 


Their Construction, Strength and 
Eeonomical Working. 


By ROBT. WILSON and J. J. FLATHER, 

“The Standard for Practical Men,” 

108 Illustrations, Tables, ete. 
Cloth, $2.50. 


JNO. WILEY & SONS, NEW YORK. 


TOOLS 


SEND FOR 
CATALOGUE. 














LS.STA BRETT 


ATHOL, MASS., U.S. A. 











2mo 











4 Supply Stores. 
T. R. ALMOND, 
83 & 85 Washington St. 
BROOKLYN, N. Y. 


— 


Almond Drill Chuck 


Sold at all Machinists’ 


for inventions 
Litigation, Searches, Opin 
ions, &c. Trade Marks, La 
bels, &c., registered 
Attorney-at-Law, 
ILDING, 


ATE 


J. NOTA McGILL, 


ATLANTIC Bi 


procured, 


WASHINGTON, D. Cc, 





Montgomery & Co. 





FOR SALE CHEAP. 


Complete set of Planer 
Patterns, in sizes from 30 inches square t 
8 ft. square, advancing by 6 inches. 


HEWES & PHILLIPS IRON WORKS, 


NEWARK, N. J, 


Drawings and 


Machinists’ Tools 
AND SUPPLIES. 
105 Fulton Street, 


) 


NEW YORK CITY, 











THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





Chic 
New 


Pittsburgh, Pa. 


Ss MAKERS OF 


SER FINE 





ago, Ills. 
York, N.Y. 


Dies, Punches, Taps, 
Reamers, 
Cold Chisels, Lathe 
Tools, She Shear Blades, 
Milling Cutters, 


For 








Improved 


Drill Presses, 
Saws. 


Screw Cutting 
Foot and Power. 


Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 


167 to 175 Highland Avenue, 
MONTGOMERY & CO., 106 Fulton St., New York, Gen'l Agents. 


LATHES je 


Lathes 


SIDNEY, OHIO. 








FINE TAPS, DIES, SCAMMERS, Ftc. 








LICHTNINGC AND CREEN RIVER SCREW PLATES. | F 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools Send for Price List. 


WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


New York Agency, No. 126 Liberty St. 





sO 


CALLY 


PRACTICALLY DEMONSTRATED. 





Id to-day. 


That the ‘HACKNEY ”’ 
DEMONSTRATED, 


strap-awkward 


THE HACKNEY POWER HAMMER 


is meeting with DESERVED SUCCESS, and an investigation as to its principle of operation and 
construction will convince any one beyond question of its superiority in every respect over the 
old. fashioned-helve-rubber cushioned-leather 
All such old fogy and frail appliances are done away with in the 
and the purchaser gets for his money a vastly more EFFECTIVE and DURABLE HAMMER 

is far ahead of any other power hammer in the market is PRACTI- 
and we have strong testimonial letters from leading firms through- 
out the country who have used them. 


belt 


power hammers 
**HACKNEY,”’ 


tightener 


Write for Illustrated Catalogue with Description and Prices. 





THE HACKNEY HAMMER COMPANY, Cleveland, Qhio. 





ESS0PS STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, LD.|°™ 





For TOOLS, DRILLS, 
DIES, &C, 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 





Chief American Office, 


JOHN ST., NEW YORK. 


EFFIELD, 


ENCLAND. | 91 





SPECIAL 


. MUSHETS 


STEELS. 


yy rrA'NIC 


11 & 13 Oliver St., 


How to get the best results with ‘“*R. MUSHET’S SPECIAL 
STEEL.”’ Greatly increase rom, speeds and feeds then compare 
the work you turn off with t 
This will make the first cost of “* Mushet’s”’ 


nat done by A 4 other known Steel. 
ook insignificant. 


B. M. JONES & CoO., 


Sole Representatives in the United States. 
BOSTON. MASS. 
143 Liberty St.,. NEW YORK. 








SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


184 Washington St., 


BOSTON, MASS. 
SEND FOR CIRCULAR. 





Ste 


Ww 


‘am Pipe 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail 


e are prepared to take 


ted States. 


HW. JOHNS MANUEACTURING C0, 


87 Maiden Lane, NEW YORK. 


Contracts for applying 
and Boiler Coverings in any part of the 














HW. JOHNS NFG.CO 
87 MAIDEN LANE, 


NEW YORE. 























ETTS MACHINE CO. 


Wilmington, Del 


MAKERS OF 


HEAVY MACHINE TOOLS 


FROM 


. = New Designs and Patterns. _| 
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AMERICAN 


NICHOLSON FILE COMPANY,| 


PROVIDENCE, R. I. 


SS 
os 














pe CHOLSON FILE CD 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 








“EBERLIN IRON BRIDGE CO, 


Office and Works: East Berlin, wenn. 





The above illustration shows an interior view of a Forge Shop designed and built by us for The Upson 
Nut Co., at Unionville, Conn., to replace their old Forge Shop which was destroyed by fire. 
The side walls are of brick and the roof is of iron throughout; that is, iron trusses, 
iron purlins covered \vith corrugated iron, with ventilator the full length of 
the building. The building is 45 ft. in width by 185 ft. in length. 


SEND FOR OUR ILLUSTRATED CATALOGUE 
AGENCIES: 
M. B. GRANT, WM. PAYSON, 


Enterprise, Miss. San Antonio, Tex. 


S. W. BOWLES, Jr., Western Mgr. 
656 Kookery Bldg. Chicago, 01. 


W. E. STEARNS, 
318 Odd Fel. Bldg., St. Louis, Mo. 


FITCHBURG MACHINE WORKS. 


Manufacturers of 
METAL-WORKING MACHINES. 
Office and Works, 

13 to 21 Main Street, 


FITCHBURG, MASS. 
Send for Catalogue (E.) 


C. H. DE LAMATER & C0., 


FOOT WEST 13TH STREET, N. Y., 











Large Folio, about 150 
ginal Ledger- 


yp. of Text,and 51 Plates, with Mar- 
ndex of Subjects. Price $25.00 


MA CHINIST 1 3 


LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size. Machinist's Size. 





a 
Taking anything from H No, PRICE 
8 to 1 inch inclusive. 1... va 2 te 4 in. $1 
Price . $5.00 oe oe tee oe 
i eee 4(withscrews)2 5° 3) “BR 
Patented Dec. 25, 1877. “baer ~ ewes w 
IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER 


These goods are for sale by CHAS. CHURCHILL & CO, L’t’d 21 Cross St ondon. England. 





USLAND Farenrs & Norron Oo, 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The w hole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 to 106 Bates Street, 





DETROIT, MICH, 








7OU are cordially invited to attend 


PERSONAL. Eee year i912 Public Sale of Lots June 17th and 18th. 


KANAWHA CITY, WEST VA. 


(NEARLY OPPOSITE CHARLFSTON, THE CAPITAL.) 
that give permanency employment and happy homes. Coal, Coke, Natural Gas, Oil, 
Iron, salt, Clays, Lime, Building and Glass Sand Stone, 10.000,000 Acres Hard and Soft 
Wood Timber, 60 varieties. Mammoth Plants for hundreds of contented toilers. Kail- 
Truly a Solid Foundation for Protitable 
Reduced Rates on Railroads. Ample Accommodations. Elegant Meals and a Band of ai Each Day. 

PURCHASERS TO THE AMOUNT OF $500 WILL HAVE THEIR BAILROAD FARE REF 


TAKE TWO DAYS PROFITABLE OUTING IN THE BEAUTIFUL AND PICTURESQUE KANAWHA VALLEY. 


: r the lace to est d locate. ° * * * * 
KANA W I LA r¢ I | Oa a a | * The ( contend Bees ¢ of the Rapidly Developing South. 
FREE SITES AND FREE FUEL. WRITE FOR MAPS, PROSPECTUS, &e. 


WHLCOME. 





RESOURCES 


roads and Steamboat Transportation. 





Investment. 


NDE 
NDE: 











C.H. BAUSH & SONS, 
HOLYOKE, MASS. 


MANUFACTURERS OF 


POST. SUSPENDED 


AND 


WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 








me 5 VU & 

3) 3 SS:2 

Upright, Cushioned im); © ae oe 
HELVE HAMMER = 2 Jv STANDARD JRE 
mb. #3 y 2 S. = = 4 

* oD 3 








The SUPER 1ORITY of this \ 
Hammer is due to the excellence of design as regs sanie 





Offer remaining tools at the following prices: 


1 De Lamater Horizontal Boring Mill, 62’ 
swing. 18’ bed, and with three boring bars, $ $700. 


1 No. 2 Silsby Rotary Pump. - 20. 
25-ton Traveling Crane, 20’.9%’’ span, - 1,200. 
1 he Traveling Crane, 40’ span, - 900. 
1 18-ton Traveling Crane, 40’ span, - - - 700. 
Lot steel tools for Lathes and Planers. Your 
choice at 10 cents per Ib., or the lot at less 
price. 
1 36” Dimpfel Blower, - - - - - 20. 
145’ Dimpfel Blower, : - . - 25. 
1 No. 6 Sturtevant Blower, - 30 


1 700- Ib. Binary Ice Mac hine, with ‘boiler, pipes, etc. 

2700-lb. Binary Ice Mac hines, to run with belt. 

Lot Propeller Wheels, from 22” to 8 8” diameter. 
at half price. 


An assortment of Steam Pumps at very low price. 





Mechanical Engineer's. Reference Book 


FOR MACHINE AND BOILER CONSTRUCTION, 
IN TWO PARTS. 

Pakt I.—GENERAL ENGINEERING DATA.—With Diagrams 
or Valve-Gear, Belting and Ropes, Discharge and Suction 
Pipes, Screw Propellers, and Copper Pipes. 

Part II.—BOILER CONSTRUCTION.—With Diagrams for 
all Boiler Calculations, and Drawings of many varieties of 


Boilers. 
By NELSON FOLEY, 
ASSISTED BY 
THOMAS PRAY, Jr. 
With Fifty-one Plates and numerous Illustrations specially 
Drawn and Engraved for this Work. 
D. VAN NOSTRAND COMPANY, 

23 Murray and 27 Warren Streets, New Yorl 

{All rights reserved.| Extracts from Preface, Specime 
sent on applications 


EFFICIENCY, Simplicity, and Durability. 
L.& R.WISTER &CO., 


257 South Fourth Street, PHILADE L PHILA, 
Pennsylvania, U.S. A. 





LDR) ' 
Wl bl ik 
= J corrinateicuton® svpacuseny 3 


fro AMAR AR A 
MACHINISTS’ SCALES, 


PATENT END GRADUATION 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
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of Pages, Outline of Contents, etc., etc., 


COFFIN & LEICHTON, SYRACUSE, N. Y. 





LILES RSS 2S 
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a5. 


UFFALO 


SOT IPA 
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BUFFALO FORGE CO., BUFFALO, N. Y. 


New Boring and Mill- 


ing Engine, with new 
circular milling attach- 
ment, 


The States Machine Co., 
Newark, N. J. 
See their New Counter- 
shatt; Self-oiling Pulleys 
and Universal Joints. 





UNIVERSAL RADIAL” 
~_RADIAL DRILLING MACHIN 


THREE DESIGNS. SIX SIZES 


it ". -gEMBODY ALL DESIRABLE FEATURES 


TSUAVERSA 8 UPWARD 


vi 7 — 








THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with @REAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 
Can be put on withour 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6’ to 

60’ diameter in stock. 


COOKE & CO., 


pay MACHINERY & SUPPLIES. 


163 & 165 Washington St., New York. 
HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &c, 
Mention AMERICAN MACHINIST. 








SEND FOR CATALOGUE. 





Sletséturere of Set, Cap & 
Machine Screws, Studs, etc. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, E. (., England. 
American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents thro ugh 
our London’ House. A good invention is worth as much in 
Great Brituin as in the U. S. Competent draftsmen em- 
ployed on premises. We refer to well known men in the 
machine trades for whom we have done business, 
Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 





Patent Universal Trimmer, 


Over 2500 in use, 


ORIGINAL IMPROVED 


Saves Time, Saves Money 
Three Sizes, Four Styles, from 
, New P. atterns. No Pattern Room 
fb Complete without Them, Seecut 
of Trimmer in our advt. in next 
week’s issue, Send for Catalogu< 









Bewaro of Imi itations, wo 
Will prosecute all In- 
fringements. 


THE FOX MACHINE CO., 


$25 N, Front Street, Grand Kapids, Mien. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St., Philadelphia. 


tw Our New and Revised Catalogue of Practical and Scien 
tific Rooks, 87 pages, 8vo., and our other Catalogues and (ir 
culars, the whole covering every branch of Science 
to the Arts, sent free and free of postage to any one 
part of the world who will furnish his address. 


implied 
apy 








DRTAINGTO rai DUTY — 


Pumping Engine 
FOR- 


WATER WORKS 


OVER 100,000,000 DUTY 


— CUARANTEED— 


SEND FOR RECENTLY ISSTED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY 


































AMERICAN 





MACHINIST 





[JuLy 2, 1891 











Estabt ish on: in Corner Lake & Kirtland Sts., Cleveland, 0 


CLEVELAND TWIST DRILL CO. sage aetna cir 


? S FOR TAPS, DIES, PUNCHES, CHISELS 
HOWE'S™ DRILLS, LATHE TOOLS, &e. 





ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO. 





ADAMS 


MH Automatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6 





The simplest and most durable machine in existence The 
threading head is made entirely of steel. No links, levers 
springs, caps, cases, blocks or die rings in or about the head, 

2, Separate Heads and Dies Furnished. Write for descriptive 
circular and price list to 
! Capitol Mfg. Co., 125 to 137 Rees St., Chicago Ml, U.S. A., 
1. aveeene Agents for Great Britain, CHAR LES C HURG HILL & Co.. 
be earner ita, 


21 Cross Street, Finsbury, London, E., C., England. 





‘ GRAHAM TWIST DRILL CO., Detroit, Mich., U. S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Endorsed by Practical Mechanics Everywhere. Send for Catalogue and Prices, 


“FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoOoODCocK CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 














GLEASON’S 


LOOSE PULLEY OILER. 


Of the large number 


Castings for High a lad ae 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Tron and Brass Founders, 
333 E. 56th St., N. Y. City. 
Sets of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Rod and Rock Shaft and Brass Bear 


ings, boxed and See on receipt of 829.00. 
blue prints of working drawings, extra. 


Bussell’s Patent Interchangeable Lathe Too! 


Time Saving. Easily Adjusted, 


in use not one has ever 
failed to give perfect 
satisfaction. 

E. & F. GLEASON, 
Also, Mfrs. Wood- work- 
ing Machinery. 
2210 BODINK STREET, 
Philadelphia, Pa. 


Three sheets 











If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 



















You will make a TH E Mi 0 RTO a Light 
mistake that will * ning 
cost you Key-Way Cutter ts the only ma- 


chine on the market 
that will cut a Key- 
Way and make a Key 
to fitit. r. Geo. New- 
comb, Sale m, Mass., says as fol- 
lows: “The Key- maker is a 
wonderful attachment, making 
keys faster than a man can cut 
off the steel for it. The Key- 
i) way Cutter does a piece of 
' work in fifteen minutes 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to five feet, and cutting from the smallest Key ways to 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 
F ormerly’ of RomEO, MICH. 


money. 


. No Bolts or Screws, 
For full information, address 


Ss. W. REESE & CO., Sole Manufrs., 
162 FULTON STREET, NEW YORK. 


BENCH STRAIGHTENING 


For General Use 


TOOL ROOM 


and 


Ny 





















SEND FOR CIRCULAR. 


SPRINGFIELD MACHINE TOOL co. 


SPRINGFIELD, OHIO. 


OMLES © PARKER PRES a, 


Middietown, Corr. 
MANUFACTURERS OF 


. Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


>) E. W. BLISS COMPANY, L't'd. 


tee BROOKLYN, N. Y. 


Manufacturers of 


HORIZONTAL BORING MILLS, 


Vertical and Two-Spindle Milling Machines, Boiler Makers’ 
Punches and Shears, Sheet Metal Tools of every kind 

















No. 19. - Adjustable 
Power Press. 


Our Horizontal Boring 
Mill is a specially valua- 
ble tool for Heavy Work, 
while also convenient for 
generalshop use. Holes 
y may be bored parallel to 
each other without reset- 








ting. All movements of 
Platen, and Head and 
Tail Blocks, are by 
power. Boring Bar has 


automatic variable feed. 


Boiler Makers’ Shears Horizontal Boring Mill. 





BU FrAre. N.Y. 











THE Bete gba PUMP CO. 


a= MARUFACIURERS OF 












“woxexi2 


THE CANTON STEAM PUMP CO., ©4NZ°™: 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE, 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 





2/4 X Wax 2Ye 





JEANESVILLE 





Duplex Mine Pump. 


IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Mine Pumps, Sinking* Pumps, Pressure 
Pumps, Vacuum Pumps, Artesian Well Pumps, 
Power Pumps, Etc., Ete. 








SNOW STEAM 


PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER PUMPS, &C., FOR ALL SERVICES. 





Maslin’s Patent Steam Pump. 


Chea = and Best Automatic Steam Vac- 
uum Handles DIRTY and GRIT- 
TY LIQ IDS without Oil or Care. Sim- 
plest, and most durable Pump made, as par- 
ti al removal of two bolts makes every vaive 
readily accessible. Pumping Plants for Con- 
tractors, Irrigation, Water Works, Rail- 
roads, Mining and Generai Hydraulic Pur- <3 
poses, Send for Circulars. JoHN Mastin & 
Son, Sole Mfrs, , 165-167 ist St , Jersey City, N.J, 





Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. CO. 
CONSULTING ano 
MECHANICAL EAOIREERS 
MEW "YORK. 

No Air Locks. 15 to 50 per cent. 
fuel saved or equal amount of 
power gained. Runs with sam¢ 


economy as engine. 
Adapted toall kinds of En 


gines. Send for Cireuiar. 
Worcester, Mass 


W. C. YOUNG & C ae Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 














~ \\ COMPLETE STEAM Pump 


-—~ 


oN NO SIZES prems7 19575 


bem 


WATER Supecy TaMKs, 

NO ae ae 
. WRITE FOR ) 

< PRICES AND.< 

DESCRIPTIVE. 





BELLOWS 
Beam Micrometer 


Send for CATALOGUE to 


—wW 
STANDARD TOOL CO., Athol, Mass. 


HARLES MURRAY=< 
Y ENGRAVER on WOOD 
‘SS ANN St. NEWYORK: 




















W727 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


4) a 
Bio phorId ‘ait OE ‘. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS 








EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 
THE BEST ANTI-FRICTION METAL EVER 
OFFERED TO THE TRADE. 


Satisfaction Guaranteed in Every Case, 





American Standard Gauge & Tool Works 


WILMINGTON, DEL. 






, Makers of Implements for 
ane Standard Measurements. 
=. 





Flat Bar Gauge 


JAS, A, TAYLOR & CO. 


Crescent Gauge. 





AOR MAcHi MoRKs 


Sits) Dies & SPECIAL MACHINERY, 
FORSHEET-METAL,WIRE PAPER & LEATHER. 





PEYROUTH & JAY. S'S. BROOKLYN.NY. 





PERFECTLY 





TH SEE 





The most irregular speed made perfectly uniform and 
ular. A change of over 30 per cent. can be obtained, while 
machine is ~y motion. Essential in all factories and mills 
and for driving dynamos. Makes power from water wheels, 
aes gpeea engines and electric motorsabsolutely re gular and 
reliab 


Apply for information to 


T. M. FOOTE REGULATOR CO. 


vffloe: Exchange Building, Boston, Mass. Works at Ashland. 
Western Agents: CHANDLER & LITTLEFIELD, Marine Bldg, Chicago, Ill. 





P.H.&F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, ete 
S, 8. TOWNSEND, Gen, Agt. ) 163 & 165 WASHINGTON ST., 

COOKE & C)., Selling Agts. } NEW YORK, 

In Writing, Please Mention This Pape 
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WHEN IN WANT oF 


A Boiler igi se Gee TO-aae ae «=MOCaCON 
ADDRESS 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 
CHICACQO, ILL. 


187 La Salie Street. 


THE LOWE 


FEED-WATER 


HEATER = PURIEIER 


Has an Unsurpassed 
13 YEARS’ RECORD 


ATLANTA, CA. 


9 No. Pryor Street. 


aa) RY STEAM 


FURNISHED BY 


THE POND 


DETARATOR. 


NEW YORK, N. Y. 
41 Dey Street. 


"| Pat 




















—FOR— 

SIMPLICITY, 
ECONOMY and The Pond Separator is 
DURABILITY. guaranteed to relieve the 


steam of all entrained 
water, and return this 
water to the Boiler, thus 
effecting a large saving in 
fuel. 


‘ Send for Description and 
Information on Heaters. 








J BRIDGEPORT 
_ BOILER 
WORKS. 
BRIDGEPORT, Conn. 
WHAT DO YOU WISH TO BUY? 


wWe will furnish, without cost, Catalogues and Price-L ists ot 
all the leading houses inthe U.S. who deal in the article you 


want. OSGOOD & WILLEY CO. 


PoTT*R BUILDING, NEW York Ciry. 


THOS. H. DALLETT & a 


York Street & Sedgley Ave., 
Philadelphia. 


Send for Circular. 





Fond Enpmnecring Co, 


S*. Louis, 
Kansas City, 
Dallas, 


Chicago, 
Omaha, 
Seattle. 








Manufacturers of 
Portable Drills. Hand 
Drills, Boiler Sheil Drills, 
Light Drill Presses. 


ELECTRIC MOTORS, 


Specially adapted for driv- 
ing Machine Tools, Cranes, 
Elevators, Pumps, Pressesand 
other Machine ory. 


ELECTRIC GENERA- 
TORS, 





For_installation of Com- 
plete Power Plants. 


NO MACHINE SHOP CAN AFFORD TO BE WITHOUT 


NICHOLSON’S EXPANDING MANDRELS.| 


Write for latest Circular. W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. {rade-mang 
The best non-conducting material known for 
Steam Pipes and Boilers. Can be easily 

removed and repeatedly reapplied 

ITS mast NATURE snes AN ABSO- 

UTELY TIGHT JOIN 

Requires ptt, thickness =" any other 
covering, and is therefore the CHEAPEST. 

FOSSIL MEAL CO., 2 Cedar Street, N. Y. 

A GIESE, Proprietor. 








W. 












| The HOPPES Live-Steam Feed-Water Puriter, 


*\ Guaranteed to Prevent Scale in Boilers. 
= i Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for CatalogueD. SPRINGFIELD, OHIO. 


—s 








FINISHED 
HEXAGO 


CINCINNAT: 
e O10, U.S.A. 


. » NUTS J-A.FAY&C 


BUILDERS OF IMPROVED 
OUR CLAIMS: 


ve hnccet | WOOD-WORKING MACHINERY 


Practically true to Gange. Embraces nearly 400 Machines for 


Perfect Hexegon for close-fit- PLANING & MATCHING 


vig. ting Wrenches. Surfacin 
4 g, Mouldi Tenoning, Mor- 
Uniformity of Thread, tising, Boring, and Shaping, otc, 


» PROMPT SHIPMENTS, Variety and Universal 


LOW PRICE. W 
OOD WORKERS. 


Write for Prices, Etc., to 


ra? m7 MACHINE (0,, Manufacturers, 


Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd, 


21 Cross St., Finsbury, London, England. 


Special MILLING GUTTERS, REAMERS, DIES, TAPS, 


GEARS TO ORDER. 


GEAR CUTTING TO ORDER up to 60 inch Diamcter. 


ADJUSTABLE BLADED REAMERS. 
R. D. NUTTALL COMPANY, Allegheny, Pa. 


Designers and Manufacturers of Special Machinery and Tools. 


GRAPHITE PAINT THE NATIONAL 


Feed-Water 
For SMOKE STACKS, 
ROOFS ano IRON i 


WORK. 

A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 Horse Power 

sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street. NEW HAVEN, CONN. 





Band, Scroll and Circular Saws, Re 
sawing Machines, Spoke and Wheel 
= Machinery, Shafting, Pulleys, ete. 

= All of the highest standard of excel- 


lence. 
= W.H. DOANE, Pres, DL LYON, Sec'y, 
































COVERS TWICE 
DEFIES HEAT 


THE SURFACE, 
AND COLD, 








AND LASTS 
5 TO 10 TIMES AS LONG 
AS ANY OTHER PAINT. 
SEND FOR DESCRIPTIVE CIRCULAR, 


JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 





























WESTCOTT CHUCK CO,, tus 114 








MANUFACTURERS OF Geared Combination Chucks, ; 
Jaws Reversible. 
Diameter. Capacity. 
LATHE and DRILL! "=: g 
fr “ 105 it = 
CHUCKS.. — 
is” 1934 ‘ 
a1 24 
SEND FOR ILLUSTRATED CATALOCUE. ieee 





BOILER HEAD nana _ 








Rapid Work. Perfect Heads, with or eithaut Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 





Germantown 


JACOB CLARE, Mfr., Philadelphia, Ba, 
v0 JAW CHUERS 


pie ei 





BOX BODY 
7°9:°12-e 15 INCH 
t ROUND BODY 

N 4%67-& 9 INCH 
J} WITH VARIOUS STYLES 
z ‘ 

OF JAWS: wiv 
SOLD BY ALL DEALERS. 










“THE HORTON LTH onUCK” 


ae ie than 300 Sizes and Styles. 


Comprising 


| AKON Universal Chucks, 
_ Independent 
7 Chucks, 
Combination Chucks, 


S Of Every Description. 
Send ‘for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 
—OR— 


CHAS. CHURCHILL & CO., Ltd., 


21 Cross Street, Finsbury, London, Eng. 


Bree ett in ys 


f aie pine pit | 
PMG: a 5 
’ Ass Sym N HUCK Co. 


HARTFORD» 





ep CHUCKS 


Send for new Catalogue. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1819. NEW HAVEN, CT. 


Rust POLY TECHNIC INSTITUTE. 


TERRE HAUTE, INDIANA.—A SCHOOL OF ENGINERRING, 
Well endowed, well equipped «e pokew ‘nts of Civil, 
Mechanical and Electrical Engineering, Chemistry, 
Drawing. Extensive > Sho ps and Laboratoric Ex- 
penses low. For catalogue address HE. T. Ed “3 Pres 


Ross Anti- PRleTien Batt Bearine Coutar. 


Anew Patent Application o of 
Ball Bearing, patented Dec. 2 
1890, to Drill Presses Lathe pee 
all end thrust of Horizontal 
Shatts in Machinery. 9%) per 
cent. of the friction overcome 
by this device. Full satisfac- 
tion guaranteed 


sOsIAN ROSS, 
1448 to 
. 1459 
Sum ) Niagara 
iii) Street, 
> Buffalo, 
ae ¢ 


DAMPER REGULATOR, 
























BLAKE 


Cor- 


ndence in- 


vited. 


Pulls 250 lbs on 
damper on 1-2 Jb. 
steam variation. 


. Trial allowed. 
respo 


Guaranteed reliable and ac courate within one pound varia 


THAMFION INDPT. CHUCKS. 


Anentirely new line of small Chucks ry d with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our Champion Indpt. Chucks at your 
dealers or write to us, 


THE D. £. WHITON MACHINE CO., 


5 OAK STREET, NEW LONDON, CONN. 
8. A. SMITH, 23 S. Canal St., Chicago Western Agt 


[ALUMINUM 
$1.50 


PER POUND. 


The Pittshurgh Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA. 


Offer Aluminum, guarantee " to be om + in 
purity to the best in the market, 50 
per pound, in ingots. aieminae eae 
wire and castings at lowest market prices. 
Correspondence solicited. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes. 
ALUMINUM SOLDER. 



















FLEXIBLE METALLIC FILLET 


For PatTERN MAKERs. 8 Sizes, 





tion. Has differential motion No Diaphragm. Nickel Plated. 
Prices right. JOHN H. BLAKE, 136 Liberty St., New York. 


34" 


H. WHITE, 44 N. 4th Street, Phila., Pa. 








PUNCHING = SHEARIN 


Le 
NEY 





Janesville , Se 








* BOILER MAKERS ROLLS. >; 


UVOTY ManuFacturt NG © 








G MACHINERY 











POP 


For Stationary, Marir 





PATENT OILERS, 


Government Regulation 


SARK Ty 


J. E. LONERGAN & C0., 


211 Race Street, 
1888 CATALOGUE FREE ON APPLICATION, 


CYLINDER SICHT 
FEED CUPS. 





VALVES, 


1e and Locomotive Boilers, 


BRASS FOUNDERS AND, A 9 
FINISHERS, 


Philadelphia, Pa. 





ACC 








WATSON 


Horizontal Jack. 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
JACKS, 
VALVES, 


aA Py. Ane AIA sn 
204, 206, 208 and 





FITTINGS, 
PACKINGS, 
UMULATORS, 
& STILLMAN, Mfrs., 


, Woe Pasi 
8 and 210 E. 43d St., New York, 


2 Plunger Hand Pumps. 
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HILL, CLARKE & CO. 


156 Oliver Street, Boston, 


Engine Lathes, 


Mass. 


Pattern Makers 
Lathes, 
Pattern Makers 
| Saw Tables, 
| Jig Saws, 








Metal Planers, 
Upright Drills, | 
Shaper: 

Milling 
Machines, 


Screw Machines, 
Gear Cutting 
Machines, 
Boring Mills, 
Chucking Lathes, 





Flather 20 Inch Engine Lathe. 


Buzz Planers, 
Steam Hammers 
| Helve Hammers, 
| Bolt Cutter: 
~ Bolt Headers, 

Nut Tappers. 


Machinery and Machine Supplies, 


FOR MACHINE, PATTERN 


AND BLACKSMITH SHOPS. 





SAW TABLES 


FOR 


s PATTERN 
MAKERS, 


ROYLE MACHINE 
WORKS, 


PATERSON, N J. 











Deposited in the U. S. $845,000.00. 


Poticies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES? 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


Boston : Samuel Appleton, 28 Central St. 
NEW baal Edmund Dwight, Jr., General Agent, 51 Cedar 


Stre 
MIDDL KE ‘ter ARTMENT ; Tattnall Paulding, Resident Adviser; 


John G. Hooven, Manager; John M. Ash, Jr., General 
Agent, 416 to 420 Walnut Street, Philade Iphia, 

CuicaGo: Geo. A, Gilbert, 226 and 228 La Salle St. 

St. Louis: F. D. Hirschberg Bro., 120 N. Third St. 


AGENTS IN ALL THE PRINCIPAL CITIES. 





METAL 


PLANERS & SHAPERS 
A SPECIALTY. 


Send for Descriptive Circulars 
and Price Lists to 


The Smith-Silk Machine Tool Co, 
KENTON, 


Ohio. 









Hydraulic Machin- 
ery a Specialty. 


TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts.. 
PHILADELPHIA, PA. 








NO FORGING. 


It will pay you many times over, to use 
these Tools and throw away your old forged 
ones. Send for Circular and Prices. 


FRASSE & CO., 


92 Park Row, New York. 





American Gas Furnace 6o., 


Designers and Manufacturers 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for 
= mechanical operation requiring 
igh, even and control- 
lable temperature. 


»No. 8O NASSAU STREET 


NEW YORK. 





A. 


ERIE, 11th and 12th Streets, 
HEAVY 


AND 


LIGHT 


R. KING MFG. 


CASTINGS 


co., 


JERSEY CITY, N. J. 
IRON 


‘ OR 
BRASS. 


Mrrs or BOILER MAKERS’ TOOLS, SCREW PUNCHES, booq EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS 


GENERAL MACHINE WORK. 


Write for 
CATALOGUE. 


CORRESPONDENCE INVITED. 









Established 1845, 


BUILD and REPAIR 


YOUR MACHINERY 
BY USING 


I MACHINE TOOLS 


Manufactured by 


LATHE & MORSE TOOLCO.. 


Worcester, Mass., U. 8. A. 









SEND FOR CATALOGUE D. 









Cut Theoretically Correct. 
‘ For particulars and estimates hi to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N ,12th St., Philadelphia, Pa. 


HURLBUT’S 











-——= Machine. 


Sizes 2’, 3’’, 4’’,5’’, 6”. 


MADE BY 
Hurlbut & Rogers, 
South Sudbury, Mass. 


& Chas. Churchill & (o., Ltd, 
Agents, 21 Cross St., London, 
, England 


KEY SEATERS 


Portable and Stationary. 


Back-Cutting Attachment 
Key-Making Machines. 


Giant Key-Soater Co. 


April 24, 1891. We are very 
much pleased with it, and 
think it the best machine on 
——- for ao and 
3 ective work. VIS & 
3 COwaILL IRON WORKS. 
Omaha, Neb. 


— Sendfor 
Circular. 














Mv ACHINER 
Por Reducing and Pointing Wire. 


! eevee ADAPTED TO POINTING WIRE 
S AND WIRE FOR DRAWING 


For Both or Information, address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Ct. 


STEVENS PATENT 
COMBINATION CAUCE. No. 58 


Surface and Scratch Gauge Combined. 

The cut shows this used as a Surface Gauge. 
Can be set with greatest accuracy. Being strong, 
not liable to spring or change trom its BO 
sition. Price, per pair 

Ideal and Leader Spring Dividers ‘and 
Calipers, and Fine Machinists’ Tvols. 
(™ Illustrated catalogue free. 












J. Stevens Arms & Tool Co., 
P, O. Box 231 Chicopee Falls, Mass 

















they can be turned and filed. 


,ENERGY MFG. CO,, 


MANUFACTURERS OF 
QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDER 


Will grind Lathe Centers true if sprung or broken, quicker than 
SEND FOR CATALOGUE. 


11158. 16th &t., 
PHILADELPHIA. 





Guaranteed to do 
accurate work. 





THE LODGE AND DAVIS MACHINE TOOL CO. 


Works, CINCINNATI, OHIO. 





14, 16, 18 and 21-inch Swing, Large Hollow Spindle. 
Taper Attachment, Automatic Stop, Compound Rest, Lead Screw, under front V. 


St. Louis House, 


O20 Ni 2d 





Chicago House, 


088708, Canalo, 


Extra heavy, Convenient, and easily handled. 





15 and 20-Inch Crank Shaper. 
Stroke changed and adjusted while run- 


ning. Stroke at all times positive. 
Invariably plane to a line. 
Detachable Tables. 


ENGINE 
LATHES, 


TURRET 
LATHES, 


PULLEY 
LATHES, 


CHUCKING = 
LATHES. : 






20, 26 & 32-In. Triple Saree Shapers. 


Stroke changed while machine is 
running. Shaft can be passed through 
head of machine and key seat cut in 
same to any length. ‘xtra heavy 
vises. Tables slotted on all sides. 


Special 26-In. Shaper with auto. down feed. 


—— See Advertisement on Page 20. 








24, 27,30 and 38-Inch Swing, Cabinet cans, 


> Pittsh’gh House, 


All feeds reversed in apron. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 
IRON PLANERS, 







RADIAL 
IRON SHAPERS, DRILLS, 
MILLING MACHINES, DRILL 
SCREW MACHINES. PRESSES, 
BOILER 
MAKERS’ 
DRILLS, 
§ POST 
Ves —S DRILLS. 


24, 32 and 36-Inch Planers. 


Extra deep beds and tables. Powerfully 
geared. Plenty of Metal and designed for 
extra heavy duty. All Feeds and Shipper 
operated from both sides. 

Improved device for holding Planer Bolts. 


Mkt. & Water sts, - P| 


CABINET TURRETS, AUTO. MONITORS, FOX 











Sole Agent 
for Creat Britain, 


ALFRED HERBERT, 
kage Coventry, 









MONITORS, SPEED LATHES, &C. 
COMPLETE BRASS WORKERS’ OUTFITS. 





25, 28, 32 and 40-Inch Drills. 
Automatic stop to feed. Quick return 
on right side. Table operated 
from front. Large cones 
and long belts. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


New Bedford, 
MASS. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








F. E. REED & CO. 
Worcester, Mass. 









E w Gl N F LAT a E S$ from 10 to 30 inches swing. 


Also Hand Lathes, Foot Lathes and Milling Machines. 


FLATHER ENGINE LATHES. 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CoO., 
General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 














PREN BROS., 


Manufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. to 
20in. swing. Largest Va- 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 











—— 


| cS” IMMEDIATE DELIVERY. 


to anny Genk 1 


20” and 26” Geared 
JNO. STEPTOE & CO., Cincinnati, Ohio. 


PATENT FRICTION SHAPER. 
17 INCH STROKE. 


: Double racks allow- 
| ing shaft 24 to pass 
i through base. Adjust- 
able table for taper 
work, swivel jaw vise, 
feed adjustable while 
running, driven by 
hardened steel worm 
in phosphor bronze 
wheel. 

Weight, 1300 lbs. 
Write for Prices. 


J.D, Weight & Sony 


69 & 71 CEORCE ST., BROOKLYN, E. D.,N.Y. 














































NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc. 





JONES & LAMSON MACHINE CO., 
Springfield, Vt., U. S. A. 


L. W. POND MACHINE CO. 


Manufacturers of and Dealers in : 










Iron Working Machinery. 


IMPROVED PATENT IRON 
PLANERS A 


SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 





Complete Universa/ 

Milling Machines. 

Plain Back Geared 

Milling Machines. 
Plain Universal 

Heads. 

All designed to meet 


the requirements of the 
best practice. 


se KEMPSMITH 
* Machine Tool Ct, 


















D. SAUNDERS’ 


Steam & GasFitters’ 





Hand Tools. 





21 ATHERTON ST., 
Yonkers, N. Y. 
MANUFACTURERS OF 
Pipe Cutting, 


THREADING, 


SONS, 





weet 


with strength and lightness. edt 
No loose parts to become detached and mislaid. 
friction of parts than any other pipe cutter made. 


SEND FOR CIRCULAR. 





0 at Fe 


Taping Machines 


THE PATENT WHEEL PIPE CUTTER shown inthe cut combines simplicity 
Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 


Rolling instead of sliding motion. 
Less 








THE CINCINNATI MILLING MACHINE CO., 
SECOND & PLuMm StTs., CINCINNATI, O. 


NEW PATTERN? 
4 

@ . 

os 
<c 

_ 3 
so 
se 
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:¢ 

Se 
wf } wox@d i 
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=x 

= 
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The Garvin Machine, Co., 


LAIGHT & CANAL STS., NEW YORK, 


Manufacturers of 


- 





Machinists’ 
Tools, 


Including Milling 
Machines, Drill 
Presses, Hand 
Lathes, &c. 


The machine 
shown in cutis es- 
pecially designed 
for jobbing,and is 
fitted up with one 
or two spindles. 
Those with two 
spindles have pul- 
ley, with two sec 
tions, which gives 
two speeds to 
each spindle. 
Those titted up 
with one spindle 
have a cone pul 
ley with three 
sizes. The back 
shaft has a cone 
; pulley with four 
sizes. 





pi nar 










Established DEFIANCE MACHINE WORKS, 
ieee DEFIANCE, OHIO U.S.A. 


BUILDERS OF 
Wood Working Machinery 


FOR 


wu ‘ 
Hi 
WN - 
_ Catalogues 


» 
Whee! Boxing Machine, Free 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Ltd, Agents, 
21 Cross St, Finsbury, London, England, 



















P. BLAISDELL & CO., 


Manufacturers of 


















BARNES’ WATER EMERY 
TOOL GRINDER 


Has no pumps, 
no valves. No 
piping required 
to supply it with 
water. Always 
ready for use. 
Simplest in con- 
struction, most 
efficient in oper- 





ation. Send for 
hor Catalogue and 
LE, 3 yy ; 
Mdidde “" Prices. 


W.F.& JOHN BARNES CO. 
1995 Ruby Street, Rockford, Ill. 








Price $8 BARKER'S 


IMPROVED 
NO GAUGES. 


NO BELT. CENTER GRINDING 
oa MACHINE. 


Machine 

Manufactured by 
We. Barker & Co. 
CINCINNATI, O. 
SEND FOR 
CIRCULAR 
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Sachias WHEN WASHED AND DRIED 1S STRONGER THAN !T WAS BEFORE = i 
M = 4 laimed for the imitations ls the low orice L Ww 1 8 i b < 
. vith latest improvements, Lever, | = >I Dn oO 
Sam Price Lists and information @ for the T FOX & TURRET _ mbination my Wheel ge igee! S Ne TAUrTT NG E 
LATHES se: Jia a | EADING : 
" r 
A SPECIALTY. nw Sibley & Ware, ~ 2 nd for ] and CHINERY 
==. SOUTH BEND INDIANA. | “Soeu og Ver, i 
S 2, esa £ 
Om .£62h3 408° 
BALA 2%%\4Sa0 
A ark ABeec " 's . 
a eo Oo mee as GP 
o S$2°2¢ > @ 
gf iP s 5 * 
” 
oud e 
= 
= 
og Y 
2% her litle 
Pd n” 
ce =~ 
— ies 
wo 
=<} The MASON REGULATOR C0 
Qs L 
= w > . 2 
=< _,{of Boston, are never disappointed. 
; = “Advice is cheap.” Therefore it is 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adj oF t Injector of 1876. 
Self-Acting Injector of 1 ‘ixed=Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG & alli a NOHO. 
















Double, Single, Angle- 
Bar, Gang, Horizontal, 


Twin, Boiler, Spaciug 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO 
POWER 
CUSHIONED 
HAMMER, 





‘AADOTVLVO MAN YO ANAS 





—— Iron Shears, 





THE OPEN SIDE IRON PLANERS. 


GUARANTEED 
Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL 
Sizes 30” to 120” by any length. Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MD 





THE NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 
Manufacturers of CATALOGUE SENT ON APPLICATION. 
12 Sizes of National Bolt Cutters. 


6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bott Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 
8 Sizes and Styles of Washer Machines. 
83 Sizes and Styles of Spike Machines. 
2 Sizes of Car Link Machines. 


3 Sizes of Car Pin Machines. 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 

Complete outfits for Bolt shops. 


N EW PATENT 


CENTER 
RHYMER 


For Finding and Correcting 
the Center of 


SHAFTS, 


SPINDLES, 
CUDCEONS, ETC. 


James Hunter Machine Co, 
NORTII ADAMS, MASS. 


RITTENHOUSE cATENT ADJUSTABLE GUIDE AND SPACING TABLE. 
FOR THE USE OF BOILER MAKERS 
Or other Structural Iron Workers, 


ipa Designed for either atraight or 
Se curved work 


Prices and descriptive circular 
sent upon application. 


C. RITTENHOUSE & SONS, 
NORRISTOWN, PA. 


THE INDISPENSIBL LATHE DOG. 


DROP FORGED FROM 
BAR STEEL, 


One Set of 3 does the work of 12 common dogs. 
No. 1,14” to 114’; No. 2, 14” to 244’’; No. 8, 1” to 834”. 
87.50 Per set. 

These DOGS can be attached after the work is cep 
tered in the Lathe, 


PALMER, CUNNINGHAM & CO., Ld. 


* 607 Market St., PHILADELPHIA, PA. 































BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Wards, Boiler Shops, Bridge Works, 

Etc., Etc. 








THE HILLES & JONES (0, 


WILMINCTON, 
DELAWARE. 


=~" MACHINE TOOLS. 


siete PLATE BENDING ROLLS 
ALL SIZES. 







diink Mak. 
oan //? ers, Bridge 

‘ Builders, 
Ship Build- 
ers, Rail- 
road Shops, 
Locomotive 
and Car 
i) Builders, 

= Etc., Ete. 











vty 
Laila iat 


{ha 
+ ao 


WYMAN & GORDON, * 


WORCESTER, MASS. 


DROF FORGINGS. “ 


ACME MACHINERY CO. 


VELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL 





















PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG, 25, 1885. 














| Rs 





& SHRINKERS. 
{BLACKSMITH DRILLS. 




















DOUBLE SCREW HOM, 


600 Ibs. to 20 Tons a 
carried in Stock. 
Full line of Cranes usu- 


The Moore & White Co. a: 


15th St. & Lehigh Ave. 
4 ry Pa. 








The ‘‘ Moore & White ” ally in course of erection, 
hee from the small single 
track and trolley, to 
ri¢ lon U C es ton Traveling and Jib 
Cranes. 
AND Radiai Drills for Machine 


hop use. 
Special Radials for 
Bridge Builders, 


Photosand Cuts on 
Application, 


ALFRED BOX & CO. 


Front, Poplar & Canal Sts, 
Philadelphia, Pa. 


LACKAWANNA 
GREASE CUP 


WIIl Save its Costin Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOB AND COST 
OF COTTON-WASTE, PREVENTS 

DBIPPING AND SPATTERING. 


A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device & the 
lubrication of mac onary Works 
equally well in every possible position, 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 


saw CATALOGUE OF TOOLS 


And Supplies ome free to any address on receipt of Ten 
Cents in Stamps(for postage). 


Chas. A. Strelinger & Co.,"\4?? Detroit, Mich. 


THE STRATTON 
SEPARATOR 


DELIVERS 


Dry STEAM 


Cut-Off Couplings, 


Send for Circulars. 


= S CLOUGH’S PATENT 
DUPLEX GEAR CUTTER 


= - +-—| \ One pair of these Cutters cuts a 

- pitch of interchangeable gH 
= wheels from 15 teeth to a rack 

\ =|=4 }{ clusive 


For circular and prices, address 


: R. M. CLOUGH, 
—— TOLLAND, CONN. 






































ABSOLUTELY DRY STEAM 
OAN BE SECURED BY USING 


Straight Line Centrifugal Separator. 












In use on steam mains 200 to 
_—_ in length. Also on Old 
Colon Stonington, Ward’s 
Lehig’ Valley Towing and 
other steamer lines. 
Send for Circulars to 


JOSEPH DE RYCKE, 
145 Broadway & 86 Laer St, 


“age DAYSTEIM, 


ENGINE 
Simpson's Centrifugal 
Separator and Trap. 


For Se »plying Clean and Dry Steam 
cngines, Dry Houses, etc. 











P ne Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes To your engine or for any othet 


the water to be thrown by centrifu- 
gal force against the outer walls, 
while the dry steam goes through 
the.small holes to center of pipe. 


pacers, no matter HOW LONG 
OUR STKAM PIPE, or_how 
much your BOILER MAY 











Steam can enter at A or B, as con- PRIME. An absolute safeguard. 
venience may require; also used i A source of economy. 
conveying steam long distances, for 
Steam Hammers, Dry Houses, Wa- —THE— 
ter Gas poenepenens. and for ail pur- 
poses where Diy Steam is necessary. ( 
KEYSTONE ENCINE AND MACHINE WORKS, ration bpara or 0, 
Fifth and Buttonwood Streets, Pb/ladelphia, 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 32 Cortlandt St., NEW YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES| 
= in Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative spee ds. Highest attainable Economy 
in Steam C onsumption and superior regulation guar- 
a anteed. Self-contained Automatic Cut-off Engines 12 
= to 100H. P. for Driving Dynamo Machines a@ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 





“ : mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS : WI L SIMPSON 10 TELEPHONE BUILDING.) N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
; 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, ani Virginia. 





/ Nj 





iy WATTS. Canpeelt ¢ Co. *. 


URI St Nd. 






" MANUFACTURERS 
a OF IMPROVED - 


CORLISS STEAM ENGINES 
Ty purl VARIETY 


[oMPLeTe prNNte : 











ConTRACTS 
TAKEN FOR 





FRIGK COMPANY, Builders 


WAYNESBORO, PA. 





Eclipse Corliss Engine. 





RENEWABLE SEAT.GATE, STOP. ‘CHECK VALVES 


ALSO MANUFACTURERS 


<., DUPLEX WATER FILTERS, BOILER PURIFIERS, 
RETURN STEAM TRAPS, STEAM PUMPS, 


ss 
a) 
» 


ll. 
‘Ww ae 


AND 


“PUMP GOVERNORS. . 
, =f wa 
SEND FoR GIRGULARS ' ‘ly 


» ALBANY STEAM TRAP CO.ALBANYNY. 


“QTTO” GAS ENGINE WORKS, ot pop! ENGINES 


SCHLEICHER, SCHUMM & CO., STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
33d and Walnut Sts., PHILADELPHIA. Giants in Strength. 
Branch Office, New York Agency, J Expense one cent an 
161 Monroe St,, CHICAGO. 18 Vesey St., N. Y. 


A houc per horse power 
jand requires but little 
attention torun them 
) Every Engine 
Guaranteed, Full 
yarticulars free by mail 
Mention this paper. 


_VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


CHANDLER & TAYLOR CO'S 


Ay ENGINES 
{ full load be- ' 


ag 12 to 80 H.P.in Stock 


ment. 
ALSO SUITABLE 


BOILERS 


y on hand for imme- 
: a. me ) denve ay 






















Over 35,000 Engines in Use 





Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





CHANDLER & TAYLOR co. INDIANAPOLIS, “IND 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shafi, 
expanding the charge to more than the original volume, 
driving out ali the products of combustion, and giving a 
working stroke at every revolution and in half the time 
hee es by any otherengine. Send for Iliistrated Circular 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, § PHILADELPHIA, PA. 


'MACHINE TOOLS 


Engine Lathe, 13 in. x6 ft.. 
12 in. x6 ft., 











Ames Mfg. Co 
Prentice Bros 


Heavy 





15 in.xé6 ft., 
on 18 in.x8 ft., " u 
“ * 14 in -x6ft.. Fitchburg, Plain & Taper 
ved - 16 in x6-8 ft., yi bid sil 
* sa 18 in.x8 ft., 
* Be 2% in.x12 ft., as 
* * 14 in.xé6 ft., Hendey, Plain & Taper 
i ” 16 in. x6 ft., - 
e “18 im.x6-8-10 ft., Plain & Taper 
: - bd pty Naa Standard Pattern 
: ) ‘ “ n-xl? “ “ 
and Saw-Mill machinery + Bhim xt2 16 fe 
- - a2% Ad 
38 in.x ai 
the highest class, all sizes. | yyramperog tnd Metin 0. owing 
2 ’ Planer, 2% in.x6 ft., owe NP laner C: ‘0 
a pf pe ft., 
ANE & 2 in xi2 ft., 

THE Lane & BopLey Co., atin 3 t, Waiters 24 ae 
ae Saal taea m n.x be teh ure 
CINCINNATI, 0. “ 48 in.x11 ft., Burns & Co 

46 sa ft. Fite Bones, o new pattern 
2% in.xé6 ft. athe & Morse 


THE TWISS AUTOMATIC ENCINE 


STRICTLY FIRST- 


Slate Mch. A, 0., 2d hand 


Drill, Sensitive, 
1-3-4 spindles, 










* 3 spindle, 
* 20in. swing, 
“* 25-28-32 in. complete. 
Radial Drill, 3 ft. arm, ne w pattern. 


2nd hand, good order 
ntice Bros 
“ Pri 


CLASS ENGINE 
D At a very Low Price. 
Manufactured by 


—" 14 in. Trav. Head, Fitchburg 
15-24-30 in. Crank Motion, new pattern 
in. Friction, Hendey 


m 
milig Machines, Universal Improved Pattern. 
Lincoln pattern, Garvin 2d hand 
2d hand, low price 
Brown & Sharpe, wire feed, 2d hand 
Niles Tool Works, 1 7-8 in. hole, with feeds 
and large assortme nt of tools, good order 
Brass Lathes, Fox, Monitors, all sizes. 
Pipe Machine, cuts 6 in pipe. Morris & Tasker, 2d hand. 
Profiling Machine, 2 spindles, Lincoln’s make. 
Horizontal Boring Machine, 66 in, swing for heavy work, 
good order 
Horizontal Boring Machine, modern style, 40 in. swing, 
good as new 


Send for 


eae Machine, 


fst 







+ % _— 
NE LSON w. Tw 
25 Whitney A Ave., ww Hraven, Conn. 
Send for Price before ar... Elsewh 
AL so VERTICAL AND YACHT ENGINES. 


Pat. KEY-SEAT orSPLININGGAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


pwrece & co.,/WIST DRILL GAUGE. 


née Machinists’ Tools. -E. Boston. Mass.—Send for Circular 


MA 


BoriNc AND TurNiNG MILLs, 
LATHES, 
TurreT MAcuiNes. 





Large assortment of other Tools. 


Complete List. 
68 Cortlandt St. 











INE 


J.J. McCABE, 
NEW YORK. 
BripGEPORT MAcHiNE TOOL Works, 
E.P. Butcaro, Prop’r. 


’ Successor 10 E. P. BULLARD’S 
BripGEPORT, CONN. 


New York Machinery Warerooms 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. 


Send for Special Circular. 


SOUTHWARK FOUNDRY i MACHINE ik PHILADELPHIA, PA. 











ry GENUINE “CORLISS,” 








SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 


ALSO BUILDERS OF 
Reversing Engines, 


Blowing Engines, 
Centrifugal Pumps, 


Hydraulic Cranes, 


Accumulators, Boilers, Tanks, ete. 


THE LEFFEL WATER WHEEL & ENGINE CO. 


Builda — = °* SELF-CONTAINED ENGINES 


SIDE-CRANK 


RETURN-FLUE BOILERS 


8, 12, 16. and 20 Horse Power. 


High in Grade. Lowin Price. Strictly tirst- 

class. In design and construction SUPERIOR 

to allothers. Write for ENGINE PAMPHLET, 
Address us in full as follows 


/ THE LEFFEL WATER WHEEL & ENGINE CO. 


Greenmount Ave., SPRINGFIELD, OHIO, U.S. 4, 













eer (S 


3 To 26 HORSE POWER. 
STRONGLY 
for SMOOTH and ECONOMICAL WORK. 


Over 4000 in Use. 


Write for free PAMPHLET and state your wants to 


THE JAMES LEFFEL & CO. ~ 
SPRINCFIELD, OH1IOor NEw YorRK City. 


BUILT on BEST Principles 








SOUTH BROOKLYN STEAM “prearers WORKS, 


Successors to WILLIAM A. LICHTHALL. 


VAN BRUNT AND SUMMIT STS., 
BROOKLYN, N. Y. 
New York Office, 69 Wal! St. 
BUILDERS OF THE 


Pat. Combined Surface Cow 
denser and Feed Water 
Heater. 

Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &e. 





























AUTOMATIC IN FUEL AND WATER SUPPLY. 


THE SHIPMAN AUTOMATIC STEAM ENGINE. 


PETROLEUM, KEROSENE OR NATURAL GAS FUEL, 
1, 2, 4, 6 and 8 horse-power. 


STATIONARY and MARINE. NO SKILLED ENGINEER. 
SHIPMAN ENCINE CoO., 


Send for Catalogue. 242 Summer St., Boston, Mass. 


THE BALL & WOOD COMPANY, 


Owners of Ball Patents and Builders of 


IMPROVED AUTOMATIC CUT-OFF ENGINES. 


Under the personal supervision of the inventor, F. H. BALL. 
SIMPLE ENGINES, ELECTRIC LIGHTING PLANTS, 
COMPOUND ENGINES, ELECTRIC RAILWAY PLANTS, 
TRIPLE EXPANSION ENGINES, MANUFACTURING PLANTS, 








for 


And all Purposes requiring close regulation and economy. 


Works, Elizabeth, N. J. 


Office, 15 Cortlandt St., N. Y. 
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BROWN & SHARPE MFG. CO,, 


PROVIDENCE, R. I. 
SWIVEL VISES 


WITH GRADUATED BASE FOR USE UPON 
MILLING AND PLANING MACHINES. 


These vises are especially convenient for angu- 
lar milling or planing. The base is double, and 
the upper portion is graduated so that the vise 
may be set at any angle with the w: ays of the ma- 
chine. The jaws are m: ide of steel and left soft 
unless otherwise ordered. 

One of these vises is sent with and included in 
the price of each of the Universal and No. 4 Plain 
Milling Machines. 
Width 


Depth Jaws 





Size. of Jaw. of Jaw | Open. Weight. Price. 
No. 2 1%" | BiG” 234" 38 lbs. | $31 00 
s 386” 7 * 38 00 


3, 17-16" | 6% 


S. A. SMITH, Western Kepresentative, 
23 So. CANAL STREET, CHICAGO, ILL 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
BORING AND TURNING MILLS 


A SPECIALTY. 








Built in sizes to swing from five 
feet diameter to thirty feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
at all angles. Feeds automatic at 
all angles. 
Correspondence solicited. 








12-FOOT BORING AND TURNING MILL. 


PHILADELPHIA, 
705 ARCH ST. 


CHICAGO, 
PHENIX BLDG. 


PITTSBURGH, 
LEWIS BLOCK, 


NEW YORK, 
185 & 138 LIBERTY ST. 











THE YALE & TOWNE MFG CO. 


= STAMFORD CONN. 
~NEW YORK CHIGAGO PHILA. BOSTON 





JENKINS BROS.” VALVES. 
Ee very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture, 

¥FK eyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 
SB W one are genuine unless stamped with “ Trade Mark.” 
$ hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK, 31 & 33 N, CANAL STREET, CHICAGO. | 
21 NORTH FIFTH STREET, PHILA., 105 MILK STREET, BOSTON. 


THEY GET THE REWARD. 


From several thousand answers to our advertisement for the best plan 
of advertising our Improved Machine Tools, we have selected 
submitted by 

STEARNS K. ABBOTT, Charlestown, Mass. 
FRANCIS HIGGINSON, Dundas, Ont. 
They will receive the § {00.0Q REWARD and $50.00 REW ARD | 


in the order named. 
A perusal of all the answers 
that the American people are 


amount of originality. 
THE LODGE & DAVIS MACHINE 
- CINCINNATI, OHIO. 


te"See Advertisement, page 16. 











to our 


great a wondertul 


TOOL CO. 


readers and possess 


“> Hartford, Conn. 3 
MANUFACTURE 


PLANERS 
To plane 16 in. x 16 in. x 8 ft., 


to 60 in. x 60 in. x 20 ft., with 
quick return motion. 


PILLAR * SHAPERS | 


With 6 in. x 10 in. stroke. 











‘THE PRATT & WHITNEY COMPANY, 


SHAPING MACHINES 


With 12 in. and 14 in. stroke, all 
seeds automatic. 


PRIC E List 
: --AND— 
Discount Sheet 
SENT UPON APPLICA- 
TION 
WESTERN BRANOH. 
100 West Washington St, Chicago, Ills, 





DROP FORGED OF 
BAR STEEL 
INI6 SIZES. 


se 


wy 





TAKING NUTS FORYINCH UP TO ANDINCLUDING NUTS FORI% INCH B 


THE BILLINGS & SPENCER CO. HARTFORD CONN. 


MANUFACTURERS OF 
STANDARD MACHINE WRENCHES fa.4 


<Nioy 


= 


ey 


ae | 


meric 
ILTS 





BASS WORKING MACHINERY. 


9 1am. & 16m. — 













Double Key 
Lathes, 
BpeedLathes, 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves 





those | 


advertisement proves ee 





TS! ELECTRIC ERA. 


EBERHARDT’S PATENT. 
With rare exception, this machine is cutting 


ELECTRIC MOTOR GEARS 


In use by the following for cutting these gears 
Pratt & Whitney Co., Pond Machine Works, 
Thomson Houston El. Co., Betts Machine Co, 
Westinghouse Electric ¢ o. Washington Navy Yards, 
Edison Machine Co., Watervliet Gov. Arsenal, 
Sp ue Electric Co., Clayton 8. M. Motor Co. 
Brooklyn Street K’y Co., Detroit Electric Works, 
Brush Electric Co., Beaman & Smith, 

G. W. Fifleld 

Garvin Machine Co., 
Simonds Rolling Mills, 
New Haven Mfg. Co, 
Arnold Print Works, 
Union Depot Street R’y Co., 
Nicholson & Waterman, 
Excelsior Machine Co.. 
Des Moines Street R’y Co., 
Putman Machine Co., 
Sheridan Iron Works, 
Cushman Chuck Co., 
Skinner Chuck Co., 
Clermont & Co.. 

Clark Thread Works, 

W. F. & J. Karnes Co., 
Wamsutta Mills, 

Pacific Mills, and others. 


& 
wy 


ie 
~, 
=~ 
mn | 


Nail Co, 
Forest C ity Brass Works, 
T.H. Lovell & Co, 
United Elec. Traction Co., 
United Electric R’y Co. 
Electric Traction Co., 
St. Louis Car Co. 
F.Messmer Faucet M fg.Co., 
R. D. Nuttall & Co., 
Davis & Cowgill, 
Cincinnati Street R’y Co., 
G. A. Gray C« 
Goulds Mig C o., 
Niles Tool Works, 
Morgan Engineering Co., 
Prentice Bros., 
F. 


E. Reed, 
Powell Planer Co., 


GOULD & EBERHARDT, Newark, N. J. 









WASEY, Cleveland, 0. 





S. A. 


ae 


ie 


MANUFACTURER OF 


| 


on application. 


| 


FROM 16 to 48 IN. SWING. 


Lowell, Mass., U. 


Cuts, Photographs and Prices furnished 





Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
“9 mw) OF Supplies. 

Y W.P. DAVIS, 


Rochester, me Y. 











MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


sacnnists’ TOOLS AND SUPPLIES, 


MACHINISTS” MACHINISTS’ 








The Celebrated 
F, E. REED 

16-inch Swing 

Engine Lathe. 





eee 
111-113 13 LIBERTY 8T., NE NEW YORE. 
We carry the largest t line of Tools & and Su Supplies in the City. 








J. M. ALLEN, 
Wm. B. FRANKLIN, VICE-PRESIDENT. 
B. ALLEN, 
B. PIERCE, 


PRESIDENT, 


SECOND VICE-PRESIDENT. 


J. SECRETARY & TREASURER. 





agg rem nos 

















LANERS 


MANUFACTURED BY 





479 Sycamore St., 


SPUR GEARED 4 
SPIRAL GEARED. i 


The C. A. GRAY CO., 


CINCINNATI, 






AND ai ba 
soa! 


i t 


0. 

















14” x 6’ La a Lathe. 
TH ee 


ENDEY 





H 





»~M.CARPENTER = __ 


PAW TUCKET.R. I. 





al x . Bagin Lathe. 


°: MICHINE TOOLS Dx? Ga 


= eee RF 








— 


gu x x x8 7 Lathe, 














Manufacturer 


ie DIE 














